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PART I 


A CRITICAL STupDY OF PREVIOUS VIEWS AND METHODS 


As soon as the experimental method was carried into psy- 
chology and applied to mental phenomena, the fundamental 
importance of attention, which until then had not been gen- 
erally recognized,* became convincingly manifest. There is, 
indeed, no field of psychological experimentation in which 
attention does not play a determining part, or, in Ribot's 
words, ‘‘attention is, in fact, the fundamental psychical condi- 


> 


1 From the Psychological Laboratory of Cornell University. 

2W. James: Princ. of Psychol. I, 1890, 402; Ebbinghaus: Grundz. 
d. Psychol., 2d ed., 1905, 610 f.; Titchener: Lect. on Feeling and At- 
tention, 1908, 172-174. 
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tion of almost all psychometrical researches.’’' Results are 


widely different, according as they are or are not obtained 
under maximal attention. Hence the precise distinction be- 
tween various degrees of attention becomes a matter of prac- 
tical necessity. As such it has made itself felt in two ways. 
On the one hand, it is often desirable to know how certain 
results are influenced by the degree of attention, and the ex- 
perimenter has consequently to use some means of inducing 
variations of attention, though he need not make any particu- 
lar effort to measure them accurately. For such purposes two 
general methods have been mainly employed, the one consisting 
in distracting the observer from a certain task to which his 
whole attention is required, and the other demanding that he 
perform simultaneously two different mental or motor opera- 
tions. On the other hand, certain investigations have been 
undertaken with the express purpose of discovering reliable 
methods and standards for the measurement of all possible 
degrees from maximal to minimal attention. 

Our study of previous views and methods regarding the 
measurement of attention will naturally divide into three 
parts. First we shall take up the theoretical discussions con- 
cerning the nature of degrees of attention. In the second 
place, we shall review the general experimental methods 
usually employed for indticing different degrees of attention 
without attempt at their accurate measurement. Finally, we 
shall have to study the special methods and standards pro- 
posed or actually used for measuring attention. This, in gen- 
eral, is the programme which we have laid out for ourselves 
in Part I of the present study. In the second Part we shall 
submit experimental evidence for the possibility of an adequate 
measurement of attention in terms of clearness values. 

Among the German psychologists, probably the first sys- 
tematic reference to attention was made by Leibniz* in his 
distinction between perception and apperception. The differ- 
ence between these two states of consciousness, as Wundt * 
has pointed out, was simply a matter of degrees of clearness, 
Wundt in accepting this important distinction seems almost 
surprised to find ‘‘how correctly Leibniz had already observed 
that there were no sudden or abrupt changes but rather gradual 
transitions between the different clearness degrees of the ideas,’’* 
Such a view implies, on the one hand, that there can be no 
absolute limit separating the low degrees of clearness included 


1Ribot: The Psychology of Attention, Transl., 1896, 67. 

2The Philosophical Works of Leibnitz. Tr. by G. M. Duncan. The 
Monadology, paragraphs 19-25, esp. 24. 

*Wundt: Vorlesungen, 2d ed., 1892, 262. 


cit., 262. 
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in perception from the higher degrees of apperception, and, of. 


the other hand, that there must exist an indefinitely large 
number of such degrees. A somewhat later and more ex- 
plicit emphasis upon clearness as an essential factor in atten- 
tion is found in Wolff’s writings. He gives, for example, the 
following definition: ‘‘facultas efficiendi, ut in perceptione 
composita partialis una majorem claritatem ceteris habeat, 
dicitur Attentio.’’ As an illustration he mentions the case of 
a man listening to a conversation so attentively that he en- 
tirely forgets his visual surroundings and does not notice the 
temperature of the room until his attention is called to either 
the one or the other, when he also loses the thread of the con- 
versation. Many other passages of a similar character could 
be quoted from Wolff.’ However, the significant fact for us is 
that, as Wundt says, ‘‘since Leibniz the distinction between 
clear and obscure ideas has remained an almost uncontroverted 
possession of psychology.’’* Certainly it was quite familiar 
to the German psychologists of the 18th century, as a few 
references from Dessoir will suffice to show.* Sulzer (1720- 
1779), for example, speaks of attention as ‘‘das Licht der 
Seele’’ and points out ‘‘dass durch vermehrte Aufmerksam- 
keit ein blosses Bild der Phantasie das Leben eines wirklichen 
Gegenstandes bekommen und hingegen der wirkliche Ein- 
druck durch den Mangel der Aufmerksamkeit zu einer sehr 
schwachen Vorstellung werden kann.’’ Hentsch (1723-1764) 
says: ‘‘diese Bemiihung, auf einen Teil einer vorkommenden 
Sache mehr Acht zu haben, als auf die tibrigen, nennen wir 
die Aufmerksamkeit’’; while von Irwing (1728-1801) thinks 
that ‘‘die Klarheit und Lebhaftigkeit aber allein ist nicht hin- 
langlich, um eine Idee bis zur Apperception zu bringen.’’ 

The psychological writings of a tater period, especially at 
the beginning of the roth century, were too seriously in- 
fluenced by the philosophical interests and theories of their 
authors to give unbiassed consideration to our topic. At the 
same time, we have already arrived at the ‘‘turning-point of 
modern psychology,’’* for in Herbart’s system the problem of 
apperception and attention begins to assume fundamental im- 
portance. His discussion of the limen of consciousness and of 
the rise and fall of competing ideas can easily be interpreted as 
referring to the increase and decrease of the clearness of ideas. 
This is particularly true of his Psychologische Untersuchung 
iiber die Starke einer gegebenen Vorstellung als Function threr 


1Psychologia empirica, 1732, par. 237 of. par. 235-238, and 592; 
Psychologia rationalis, 1734, - 357, 358, 360, 367, 369, 372. 

Wundt: Vorlesungen, 2d 62. 
* Dessoir: Gesch. d. neneren deutschen Psychologie, 1894, 235-237- 
*Titchener: Exper. Psych., Vol. I, Part II, 186. 
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Dauer betrachtet.. While Herbart was the first to apply 
mathematical formulas to mental phenomena, he nevertheless 
thought it impossible to perform experiments upon human be- 
ings, and he thus implicitly denied that psychology could 
become an exact science. Lotze, on the other hand, with his 
expert medical knowledge and his deep psychological insight, 
helped indirectly to affiliate psychology to the other natural 
sciences. He seems to have been the first to introduce into 
modern psychological literature the analogy of attention and 
inattention to the Blickpunkt and Blickfeld of vision. He 
says: ,‘‘the mind is not so constituted as to experience all its 
(simultaneous) contents with equal clearness and attention. 
It is rather to be compared to the retina of the eye with its 
singularly sensitive fovea around which a large area of sym- 
metrically decreasing sensitivity is centred. Just as in the 
eye every peripheral point, in spite of its indistinctness, has 
nevertheless its definite position with regard to the more dis- 
tinct centre, so in the course of ideas in the mind the more 
suppressed excitations centre around the clear focus of atten- 
tion and, without disturbing the focal content, contribute to the, 
greater richness of consciousness and to its peculiar moods or* 
states of illumination.’’? Lotze also speaks of a ‘‘Steigerung der 
Aufmerksamkeit’’ which manifests itself in peculiar changes 
of the “‘Helligkeit gewisser Sinneseindriicke,’’* a phrase which 
evidently refers to the clearness of the sensation, since the 
intensity of the stimulus is assumed to be constant. 

With the beginnings of experimental psychology in the 


middle of the 19th century, a new emphasis was laid upon - 


attention. Many years before Wundt had started his inves- 
tigations with the complication pendulum and the tachisto- 
scope, Fechner had been led by his quantitative study of the 
psychophysical relation to distinguish sharply the limen of 
sensible intensity from the limen as influenced by the degree 
of attention. As early as 1860 he wrote, for instance: ‘‘We 
can think or have ideas, weak as to their content, but strong as 
to their intensity. . . . Hence the intensity of the idea and the 
strength with which we think or perceive it must be in some 
way distinguishable from each other’’.* In 1877 he was still 
more explicit on the same point: ‘‘If we perceive a sensory 
phenomenon or represent it to ourselves in the form of an idea, 
the intensity of our conscious activity is then determined on 
the one hand by the degree of attention with which we perceive 


1Herbart’s Sammtliche Werke, ed. by Karl Kehrbach, 1888, Vol. 
III, 121-145, esp. 123. C. Lehrbuch z. Psych., Werke VI, 140 ff. 

2Lotze: Medicinische Psychologie 1852, 505. 

8 Op cit., 510. 

* Fechner: El. d. Psychophysik, 2d ed., Vol. II, 453. 
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the sensory or the memory image, and on the other hand by 
the vividness or intensity which pertains to the phenomenon 
itself. . . . Im such cases we can quite well distinguish how 
much is due tothe degree of attention and how much intensity 
belongs to the phenomenon as such’’.’ A very similar passage 
occurs in the Revision; ‘‘If I look at a more or less bright 
surface or listen to a more or less loud sound, then I can very 
well distinguish the degree of attention with which I perceive it 
from the degree of brightness or of intensity of the sound which 
Iexperience’’.? He even goes further and adds: ‘‘the strength 
of the attention may decrease while the intensity of the 
phenomenon, as, ¢. g., the brightness or sound sensation, may 
increase, and conversely’’.* Now what else could such re- 
peated emphasis upon the distinction between degrees of 
psychophysical inteusity and degrees of attention indicate, if 
Fechner did not wish to differentiate as sharply as possible 


between intensity and clearness? Although it is true that he 
himself nowhere uses ‘the term clearness in connection with 
degrees of attention, yet it is equally certain that there is no 
other sensational attribute than that of clearness which could 
be thus fundamentally opposed to the attribute of intensity. 
It is perhaps due to Fechner’s avoidance of the term clearness 
that he did not state more explicitly the inevitable conclusion 
implied in these passages, that the degree or strength of the 
attention given to a certain mental process is equivalent to the 
degree of clearness which this process attains as compared with 
the other mental processes of the moment. 

In this respect Stumpf seems to go beyond Fechner, for in 
the second volume of the Zonpsychologie there is a passage 
which indicates that for Stumpf clearness is not only essential 
to attention, but also that it increases as attention itself in- 
creases. He says: ‘‘the effect of attention in analysing is) 
capable of an almost unlimited increase. An analysed clang 
and a particular tone in it may in all inner characteristics and 
external relations, in all respects and in all directions become 
more and more distinct’. Here the terms ‘‘Steigerung’’ of 
attention and ‘‘immer deutlicher werden’’ are plainly synony- 
mous. With regard to the psychophysical basis of attention 
Stumpf accepts and defends® Fechner’s analogy of the wave 
form against G. E. Miiller’s criticism,® and quotes Exner’ in 
his support. 


® Méiller: Grundl. d. Psychophysik, 1878, 359. 
7 Pfliiger’s Archiv XI, 1875, 429. 


1In Sachen d. Psychophysik, 1877, 85 f. 
? Revision d. Hauptpunkte d. Psychoph., 1882, 270. f 
8 Op. cit., 270. 
5 Toupsych. I, 1883, 70, footnote. 
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In Lipps’ discussion of attention, its relation to clearness is 
made still more explicit. The function of attention is to 
‘increase that energy of the excitations with which they are 
to gain independent consciousness’’,’ and Lipps sharply dis- 
tinguishes this increased mental energy from the stimulus 
intensity. In another passage he gives an admirable descrip- 
tion or definition of clearness: ‘‘it is indeed possible for ideas 
to break theif way into consciousness with greater or less 
strength, to remain there a longer or shorter time, and 
accordingly to make a more or less energetic impression, to 
enter into more or less close relations with other mental con- 
tents, to be more or less appropriated by the total conscious 
situation and thus to occupy in it a more or less dominating 
position’’.* The same thought occurs twenty years later in a 
more concise form in his Leit/aden, where he says, for example : 
‘*the real psychical fact which lies at the basis of attention 
may be defined as a more or less strong psychical effectiveness 
of the processes upon which the attention is directed’’,® or: 
‘* the clearness degree of a sensation or idea would then be only 
another name for its degree of effectiveness in the mental 
life’’.* ‘‘Instead of psychical effectiveness’, Lipps writes 
elsewhere, ‘‘we may just as well say: psychical force. We 
speak of force when we refer to some effect or work done. 
And we measure the magnitude of the force by its effects. 
Thus the amount of attention directed to an ideated object is 
nothing but the psychical force of the idea of this object’’.® 
This means in other words that, in order to measure the atten- 
tion given to a certain mental-process, we haye to_consider its 

psychical effectiveness ’’, or better, the degree of clearness 
with which it appears in. consciousness. 

Kilpe agrees with Fechner, Stumpf, and Lipps, when be 
writes: “It isa matter of familiar experience that the vivid- 
ness or degree of attention is itself capable of quantitative 
gradation, and that the differences may be distinguished from 
differences in the intensity of sensations.’’® However, he is 
very sceptical as to the fruitfulness of the experimental meth- 
ods employed in securing and measuring degrees of attention, 
and closes his discussion by saying: ‘“The discovery of a ré-\ 
liable measure of the attention would appear to be one of the) 
most important problems that await solution by the experi-- 
mental psychology of the future’’.’ Ten years later he prac- 


1 Lipps: Grundtatsachen d. Seelenlebens, 1883, 134. 

2 Op. cit., 42 f. 

8 Leitfaden: 1903, 34. 

4Leitf: 38. 

5 Leitfaden: 34. 

®Kilpe: Outl. of Psych., 1895, 441. 7Kiilpe: Outl., 429. 
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tically repeats this statement in the following passage: ‘‘It is 
clear that, if we are to induce a determinate degree of con- 
sciousness, we must know, first, the mode of distribution of 
the total energy of attention over the separate conscious con- 
tents included within its range, and, secondly, the distractive 
value of the process which we have selected for our purpose. 
Now no general rule can be laid down under either heading ; 
the results that have been obtained hold only in particular 
cases ; so that, from this point of view also, the investigation 
of attention is peculiarly difficult. So much we may say, and 
no more: thatthe distribution of attention brings with it a 
reduction, and concentration of attention an enhancement, of 
the degree of consciousness for a determinate content. Psy- 
chologists have not yet attained to any quantitative formulation 
of the changes’’.’ 

A similar complaint was made in the same year, as well as 
two years later, by Ebbinghaus: ‘‘A desirable aim for the 
study of the distraction phenomena would be the securing of 
exact and more or less generally valid figures. . . . How- 
ever, it is clear that the prospects for accomplishing this aim 
under the described complication of things are not very 
bright’’.? 

It is dificult to state correctly Wundt’s attitude toward the 
problem of measurement of attention, since he makes no ex- 
plicit references to it. As was said above, Wundt accepts 


Leibniz as to the possibly endless number_of intermediate de> 
grees between these fwo extremes: ~ Since they are always 
accomipatiied by feelings of strain, the intensity of the feelings 
may, according to Wundt’s earlier writings, serve as an indi- 
cation of the probable degree of apperception or clearness. 
There seems here to be an ambiguity in Wundt’s terminology, 
in as far as he uses synonymously Spannungsgefuhl and Span- 
nungsempfindung. But since strain, according to him, con- 
stitutes the main element of the 7hdatigkeitsgefuhl, since in his 
later pluralistic theory of the affections it is one of the six 
dimensions of feeling, and finally, since he himself objects very 
strongly to Miinsterberg’s wide-reaching use of the muscular 
and other bodily strain sensations, it seems probable that even 
in his earlier writings he intended to classify strain among the 
feelings. It is then not surprising that in other psychological 
treatises, referring to Wundt’s earlier writings, the terms sen- 
sation and feeling of strain are likewise confused. Mentz, for 


'The Problem of Attention, Monist XIII, 45. 
2 Ebbinghaus: Grundz. d. Psych., 2d ed., 1905, 623 f. 
®Wundt: Vorlesungen, 2d ed., 262. 


Leibniz’ distinction between clear-and-obscure ideas, between 
apperception and perception,*® and he also seems to agree with 
4 
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example, uses as a basis for a number of experiments the fol- 
lowing passage in Wundt: ‘‘Those strain sensations which, 
with the same attention, accompany the external volitional 
act as well as the direction of the will to the particular sense 
departments, form a complex of qualitatively related sensa- 
tions which is characterized by a constancy attained by no 
other conscious content. These sensations are always present, 
—which cannot be said of any other sensory process; and 
through their various degrees of intensity they offer at the 
same time a direct measure of the energy of any given” Voli- 
tional activity’’." Mentz, accordingly, gives his observers the 
following instruction: ‘‘The reactor is required voluntarily to 
increase his attention in equal degrees, as far as this is possi- 
ble, and to report afterwards what particular degree he has 
given’’, and goes on to say: ‘‘Wundt has already remarked! 
that the strength of attention may be measured by the intensi ty 
of the strain sensations’’.* Again, Wundt says, after speak- 
ing of the relation of association to active and passive apper- 
ception, that ‘‘in both cases the apperception, as a process 
which differs from the mere course of ideas, comes to conscious- 
ness partly by means of the accompanying feelings and partly 
by means of the accompanying strain sensations whose inten- 
sity increases with the degree of attention’’.* This leads Pills- 
bury to make the statement that, according to Wundt, ‘‘the\ 


feeling of activity and the sensations of strain are most inten- ) 


sive when the ideas are clearest. Increase in the clearness of _ 
ideas and in intensity of strain sensations, etc., always go on 
side by side’’.* Hence Mentz was justified in his interpreta- 


tion of Wundt, and on this basis his observers distinguished, - 


according to his tables, in the ong case four and-in the. other © 


case six degrees of v a tion. Unfortunately, Mentz 


does not give any further description of these degrees and © 


adds only incidentally the remark ‘‘that just this increase ~ 


(probably of strain) with the higher degrees was rather diffi- 
cult to accomplish’’.° Wundt himself, in the 5th edition of 
the Phystologische Psychologie, has made a sharp distinction be- 
tween the feelings and the sensations of strain. He now con- 
nects the feelings of strain with the intensity of the sensory 
processes attended to, because they inform us of our correct 
bodily accommodation to the external stimulus and thus indi- 
rectly help us to bring it to its full intensity. He says: ‘‘Fur- 
thermore we notice that the degree of the feelings of strain 


1System d. Philos., 1889, roo. 

2Mentz: Phil. Stud., XI, 1895, 574. 

*Grundz. d. physiol. Psych., II, 4th ed., 1893, 279. 
*Pilisbury: Amer. Jour. Psych., VIII, 1896, 279. 

5 Mentz: of. cit., §76. 
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keeps step with the intensity (Sarke) of the impressions. 
Upon the exactness of the occurring accommodation depends 
what is called the keenness (Scharfe) of attention’’.’ By this 
keenness he means simply the accuracy of the sense organ in- 
volved. Afterall, then, we are still left in the dark as to Wundt’s 
attitude toward the problem of measuring attention. It seems 
hardly possible that he would deny the existence of such a 
problem, although his refusal to make any direct reference to 
it or to the large literature in question might perhaps be in- 
terpreted in this way. However that may be, this much is 
certain: Wundt at least admits a large number of degrees of 
attention and makes them equivalent to degrees of clearness 
ranging all the way from the highest level of apperception to 
the lowest level of perception. On this point he agrees with 
all the other German authors quoted thus far; in fact, his in- 
sistence upon clearness as the essential characteristic of atten- 
tion has become the central aspect of his whole system of 
psychology. 

In Minsterberg’s treatment of attention great stress is laid 
upon kinzsthetic strain sensations. ‘They are said to arise not 
only in the muscles involved in the adjustment of the particu- 
lar sense-organ, but also in the muscles of the head, the neck, 
and the chest, especially in the muscles involved in respiration. 
Munsterberg holds that ‘‘the greater the demands that are 
made upon the efficiency of the sense organ, the more intensive 
will all these strains have to be, for the adaptation (Zimstel- 
lung) takes place the more exactly, the stronger the tension in 
the antagonistic muscles. . . . The-intensity of the strain 
sensations is therefore generally accepted as a measure of the 
strength of attention; thus the latter may be increased con- 
siderably while the impression itself remains constant’’.* Kiilpe; 
however, makes the criticism, which is based upon introspec- 
tive evidence, that ‘‘there is no simple or necessary propor- 
tionality between the intensity of strain sensations and the 
degree of attention’’.* This objection cannot be satisfactorily 
answered, and therefore Miinsterberg’s criterion for degrees 
of attention is psychologically impossible. 

The earliest and perhaps the only systematic French treatise 
on attention is written by Ribot. He also admits the existence 
of many degrees of attention, and even attempts their graphical 
representation: “He says: ‘‘graphically we might represent 
the totality of its normal and morbid manifestations by a 
Straight line. . . . At the centre, let us put ordinary 


? Grundz. d. physiol. Psychol., 5th ed., III, 1903, 337. 

* Miinsterberg : article on Aufmerksamkeit in the Real-lexikon der 
Medic. Propadeutik Gad, Vol. I, 1893, col. 532-539. 

Outlines, 428. 
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spontaneous attention. Following our imaginary line to the 
right, in the direction of increasing attention, we find strong 
spontaneous attention, then preoccupation, then the weak 
fixed idea. . . . Reverting to our starting point, we 
now turn to the left, in the direction of decreasing intensity. 
Here we have voluntary attention, at first in the form of an 
organized habit, then in its general ordinary form, then vacil- 
lating. . . . Between each form and its adjacent ones, 
there occur shades which I omit to notice’. As to the nature 
of these ‘‘shades’’, Ribot is thus not very explicit; but we 
can easily infer from the passage quoted as well as from many 
other statements that he must have had in mind differences 
in clearness. This is, for instance, evident from the following 
statement: ‘‘I am, accordingly, fully inclined to hold, with 
Buccola, that the fixed idea is attention at its highest degree— 
the extreme limit of its power of inhibition’’.? 

Much less unanimity of opinion both as to the number and 
the nature of degrees of attention exists among the English 
and American psychologists. Wagd, for instance, seeiis to 
agree with Ribot and the German scheel, although he, too, is 
not very explicit. He distinguishes between ‘‘the intensity or 
concentration of attention and its diffusion or the extent of the 
field of consciousness’’.* Still, he makes ‘‘loss of intensity’’ 
correspond to loss of ‘‘distinctness’’ in the following passage: 
‘if, then, attention be distributed over too wide a field, there 
is a corresponding loss of intensity, and so of distinctness’’. 
He also seems to imply a scale of gradual changes ‘‘between 
the two zeros of complete indifference and complete absorp- 
tion’’. Practically at the same time Sully published his first 
works on psychology. As he was one of the first English 
systematic writers to give attention an independent place, it is 
interesting to find him also in agreement with the Germans so 
far as degree of attention is concerned. He says, for instance :. 
‘‘the field of Consciousness, however, is wider than that of at- 
tention. Consciousness admits of many degrees of distinct- 
ness. . . . To attend is to intensify consciousness by 
concentrating or narrowing it on some definite and restricted 
area. It is to force the mind or consciousness in a particular 
direction so as to make the objects as distinct as possible’’.* 
However, since he thinks it best ‘‘to reserve the term attention 
for the more palpable exertions of mental activity in definite 
directions’ ,° his terminology is different from that of previously 


1 Ribot: The Psychology of Attention, 104-105. 

2 Op. cit., 86. Other evidences are quoted in Tilchener’s Lectures, 
Ward: art. on Psychology in the Encycl. Brit., 1886, 70. 184. 
*Sully: Outlines of Psychology, 2d ed., 1885, 73. 

5 Op. cit., 75, footnote. 
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mentioned writers. Especially the terms activity and energy 
play an important part in his later treatments of attention, as 
may be seen from the following passage: ‘‘the amount of at- 
tention exerted at any time depends on two chief circumstances, 
(a) the quantity_of active energy disposable at the time; (4) 
the strength of the stimuJus or force which excites the atten- 
tion or rouses it to action. If there is great active energy a 
feeble stimulus will suffice to bring about attention. The 
healthy, vigorous child in the early part of the day has a 
superabundance of energy which shows itself in attention to 
small and comparatively uninteresting matters. On the other 
hand, a tired or weakly child requires a proportionately power- 
ful stimulus’. Here the reference to clearness is replaced by 
a strong emphasis upon the hypothetical mental energy. 
Practically the same thing holds of Ladd’s discussion of the 
nature of attentive degrees. He begins by following Wundt, 
for example when he writes: ‘‘that changes in the clearness of 
perception take place in dependence on the changes in the de- 
gree of attention is a matter of the most ordinary experi- 
ence,’’* or: ‘‘by gradual increase in the intensity of attention 
(changing the casual glance into a steady look) these objects 
become apperceived more and more clearly.’’*. However, he 
adds to this plain statement of a psychological fact the physio- 
logical hypothesis that ‘‘under the influence of attention the 
cerebrum has become more susceptible for certain impressions, 
less so for certain others. Stored energy of the nerve cells is 
being rapidly called forth. Concentrated voluntary attention 
implies a large amount of work being done in the cerebral 
hemisphere.’’* Hence he concludes in a somewhat puzzling 
way that ‘‘by the amount and speed expended in attention we 
measure in a large degree the extent and intensity of con- 
sciousness.’’® According to Ladd ‘‘primary attention, essen- 
tially considered, is the variously related degrees of psychic 
energy expended upon the different aspects, elements, and 
objects, in the one field of consciousness.’’® The admission 
‘of an indefinite number of degrees of (conscious) energy’’ he 
thinks leads one to ask, for instance, ‘‘how much can I feel 
without losing consciousness?’ or ‘‘how vivid can my mem- 
ory-image or picture of imagination become as measuring the 
utmost capacity for vividness which my conscious mental life 
can display in this way?’’’ ‘These questions again refer to at- 


1 Op. cit., 79. 
2Ladd: El. of Physiol. Psych., 1889, 541. 


3 
5 Op. cit., 544. 


®Psych. Descr. and Explan., 1894, 74-75. 7 Op. cit., 42. 
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tention as essentially characterized by clearness, and thus we 
find Ladd’s discussion of attention wavering between two 
different standpoints. 

According to Baldwin, the whole area of consciousness may 
be subdivided into five levels.or degrees. The lowest is be- 
yond consciousness; it is the physiological region of the Un- 
conscious. Then follows the Subconscious, next Passive or 
Diffused Consciousness, then Active Consciousness or Atten- 
tion, and finally the level of Apperception.’ In another pas- 
sage he likens attention to ‘‘the line of mental vision,’’ or to 
“‘the visual field in which objects are scattered, thgge being 
most clearly seen which are in the line of direct vision or cen- 
tre of the field. Between these limits,’’ he immediately 
adds, ‘‘there are all degrees of distinctness.’’? This last 
sentence would seem to imply that each of the four or five 
levels must itself include a large number of lesser differences, 
although perhaps no hard and fast distinction could be drawn- 
between them. As to the nature of these degrees we are left 
to infer that they are differences of clearness. Such an impli- 
cation is for instance made in his discussion of the relation of 
attention to the intellect, where he says: ‘‘in general, it may 
be said that attention increases the vividness of representative 
states,’’* and lower down on the same page: ‘‘the capacity to 
retain mental pictures depends upon the intensity of the origi- 
nal presentation, and the clearness of its relations; and this 
intensity and clearness are enhanced by the attention.’’ How- 
ever, in Baldwin’s later writings the clearness factor is en- 
tirely disregarded, a fact due probably to the dynamogenetic 
point of view. In this respect he is not followed by J. R. 
Angell, who otherwise seems to accept Baldwin’s view as ex- 
pressed in his earlier discussion of attention, even reprint- 
ing the diagram of the five concentric circles which represent 
the different levels of consciousness.‘ 

The latest systematic treatise on attention, that of Pillsbury, 
again emphasizes the clearness factor. He admits various de- 
grees of attention, and identifies them with degrees of clear- 
ness: ‘‘increase in the degree to which an impression is con- 
scious and increase in attention to that impression are synony- 
mous.’’® In his sixth chapter he discusses in some detail 
‘‘the Methods of Measuring Attention’’ and makes special 
reference to the experimental work on this problem, which we, 
too, shall have to consider later on. For the sake of com- 


1 Baldwin: Senses and Intellect, 1889, 68. 
2 Op. cit., 64. 

8 Baldwin: op. cit., 75. 

*Angell: Psychology, 1904, 65-67. 

® Pillsbury: Attention, 1908, 2. 
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pleteness we should mention in this place Titchener’s latest 
discussion of our topic, but since it also is intimately con- 
nected with the experimental work upon attention we reserve 
it likewise for later treatment. 
o sum up our review of the theoretical discussions con- 
ernjig the nature and number of degrees of attention, we 
find that most of the writers, as far as they are explicit on this 
point, agree that there are an indefinitely large number of such /—- 
degrees, and that the degrees consist in differences of clear-| 
ness of the conscious processes attended to or distracted from. J 


We are now ready to pass to the experimental work upon 
different degrees of attention. Here we have, first of all, to 
distinguish between the general means of inducing variations 
of attention on the one hand, and the special anode proposed 
or used for the sake of standardising or accurately measuring 
these | variations on the other hand. Of course, all the inves- 
tigations here i question had to employ some means of varying 
the attention; but some of them did not go beyond this, simply 
because their main problem lay elsewhere. Nevertheless, in 
our present discussion of the various means of inducing differ- 
ent degrees of attention, we shall not confine ourselves to this 
class, but shall include also those of the other class, because 
this procedure will enable us to reduce unavoidable repetition 
of references toa minimum. Later on, when we come to dis- 
cuss the special methods of standardising degrees of attention, 
the investigations of the first kind will naturally have to be 
omitted. 

The main question for any one who attempts to vary atten- 
tion is this: How can an observer be induced (or forced against 
his will) to give less than maximal attention to a prescribed 
task? The choice actually made among the numerous pos- 
sibilities that offer themselves has depended partly upon the 
nature of the given task, and partly upon the main purpose of 
the particular investigation. Some of the authors have found 
it necessary to use various means. Nevertheless, in general, 
all procedures may be divided, as has been said in the intro- 
duction, into two great classes, which we may briefly charac- 
terise as the ‘‘single-task’’ method and the ‘‘double-task’’ 
method, sometimes called the method of distraction and the 
method of simultaneous activities. These two methods are 
intimately connected with the basal fact of consciousness that 
at any given moment only a limited number of mental processes 
may be attended to, that is, may rise to focal clearness, while 
other simultaneously present processes occupy the relatively 
obscure background. In the single-task method, as the name 
implies, either the processes constituting the prescribed task 


| 


486 GEISSLER 


are to be attended to, while other processes, constituting what 
is usually called the distraction, are artificially introduced in 
the background in order to reduce indirectly by their strength 
and number the attention given to the focal processes of the 
task ¢‘or, more frequently (and especially in the later experi- 
ments), the mental processes of the distraction are made focal 
while the original task is relegated to the background. 4{In the 
double-task method, on the other hand, two sets of mental 
processes are introduced which are intended to occupy simul- 
taneously the focus of consciousness, while the background 
processes are not taken into account. Kiilpe was the first to 
suggest this distinction, when he said: ‘‘experience shows that 
there are but two ways, in the normal waking state, by which 
this end may be accomplished. We may either distract the 
attention, or we may divide it’’.’ In both cases, the variation 
of attention is inferred from the change in quality or quantity 
(or both) of the task performed.? 

The single-task method is, so far as our knowledge goes, 
chronologically the older of the two. It seems to have been 
first employed by Wundt*® and Obersteiner*, as early as 1874. 
Obersteiner, who attempted to measure attention by means of 
the reaction time, used auditory, cutaneous, and visual dis- 
tractors. He says: ‘‘I placed a musical box which played 
softly in his vicinity’’, or ‘‘I applied a tolerably strong induc- 
tion current to the left arm’’, while in other series the reactor 
‘looked into a kaleidoscope with changing figures’’.° Ober- 
steiner assures us that his observer ‘‘always endeavored to 
abstract from the disturbing ifluences and to concentrate his 
attention on the reaction’’.* A few years later, Boas, in con- 
nection with his work on the difference limen, reported experi- 
ments on the determination of the difference limen of bright- 
nesses in which ‘‘the attentive listening to a piece of music’’ was 
used as a distraction. Here, then, we notice for the first time 


I1Kilpe: The Problem of Attention; The Monist, XIII, 1903, 44 f. 

2 Sometimes the term distraction has been applied to one of the two 
tasks which had to be attended to simultaneously. Or, the double- 
task method has been called the method of simultaneous activities. 
This has resulted in a good deal of confusion, since the single-task 
method likewise involves simultaneous activities, the difference con- 
sisting mainly in the direction of the attention. Therefore we have 
thought it better to employ the new terms ‘‘single-task’’ and ‘‘double- 
task’’ method as indicating the essential difference between the two, 
instead of following Kiilpe and calling them the methods of distracted 
and distributed attention. 

® Wundt: Grundz. d. physiol. Psychol., rst ed., 1874, 745-749. 

4 Obersteiner: Virchow’s Arch. f. pathol. Anat. and Physiol., LIX 
(N. S. IX), 1874, 427-458. 

5 Obersteiner: Brain I, 1879, 447 f. 

® Op cit., 449. 
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that the observer did not attend to the original task of brightness 
discrimination, but to the distraction, so that the former was 
relegated to the periphery or background of consciousness.’ 
Boas’ results were known to Stumpf, to whom they perhaps 
suggested a new method of standardizing the different degrees of 
attention, which we shall later discuss in detail under the head- 
ing: method of graded distractors. The first criticism of sen- 
sory distractors, as unable to reduce indirectly the attention < 
given to a prescribed task, was made by Cattell in 1886, in his 
investigation of the influence of degrees of attention upon 
reaction-time. He ‘‘let three metronomes beat and ring 
rapidly’’,? and he found that ‘‘the attention can be more 
thoroughly distracted if the brain is busied with some other 
operation while the reactions are being made. A good way to Pa 
accomplish this is to let the subject beginning with any num- 
ber add as rapidly as possible 17 after 17 to it’’.* It remains 
doubtful even here whether in the few moments preceding and 
including the reactions the subject’s attention was not quickly 
withdrawn from the addition-task. Miinsterberg has used- 
both the single-task* and the double-task® method, employing 
as a rule addition as a distractor. In some of Bliss’ experi- 
ments it was desirable to note the influence of attention upon 
the task of tapping, and therefore ‘‘an effort was made to dis- 
tract the attention of the person tapping’’ by weak sounds, 
but without effect, while on the other hand ‘‘the blowing of a 
loud whistle was followed by a great irregularity’’, as hap- 
pened also with ‘‘the mental addition of 214 and 23’’ and the 
‘‘mental multiplication of 14 by 5’’.° Swift reports that mus- 
cular reaction-times were lengthened ‘‘while a metronome was 
ticking one hundred and twenty times each minute’’.’ He 
also made some experiments ‘‘to find how the simple ‘muscular’ 
and the ‘choice’ reactions would vary while the reactor’s 
attention was directed to certain kinds of work. Three tasks 
were given: 1, repeating a poem already committed to memory; 
2, reading an English book; and 3, reading Kant’s Avitik der 
reinen Vernunft. . . . The instructions were to fix the atten- 
tion as closely as possible on the work assigned’’.* 

In the years from 1895 to 1900 there appeared a relatively 
large number of experimental articles bearing upon our prob- 
lem. The single-task method was mainly used in the in- 


1 Boas: Pfliiger’s Archiv, XXVI, 1881, 496. 

2 Cattell: Mind, XI, 1886, 237. 

8 Op. cit., 238. 

* Miinsterberg: Zeits. f. Psychol., I, 1890, 104. 

5 Miinsterberg: Beitrage z. exp. Psychol., IV, 1892, 200. 
® Bliss: Stud. fr. the Yale Psychol., Lab., I, 1893, 50. 


™ Swift: Amer. Jour. Psychol., V, 1893, 5. 8 Op. cit , 17. 
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vestigations of Hamlin, Moyer, Birch, and Darlington and 
Talbot, done under Titchener's direction in the Cornell labo- 
ratory. Hamlin,’ repeating some of Miinsterberg’s’? experi- 
ments for the purpose of measuring the effect of attention upon 
sensible intensity, found that addition as the distracting task 
could not be used effectively together with judging small dif- 
ferences of intensity, brightness, and pressure, because ‘‘the 
subjects usually found that it acted as a spur rather than asa 
check to the attention. Their attention was wholly absorbed 
in the addition for a part of the interval, but as a rule the dis- 
traction was not continuous, and there came free instants in 
which the stimulus flashed into consciousness with great clear- 
ness and distinctness. Although the subjects were instructed 
to give their attention to the addition, the fact that they must 
give some judgment of the stimuli-made them instinctively at- 
tentive to the stimulus, whenever there was any break in the 
continuity of the distraction.’’* In Moyer’s experiments the 
distractions to be attended to were, besides the mental addi- 
tion of three-place figures, ‘‘writing the words of a sentence in 
reverse order, writing the letters of a word backward, trans- 
lation of simple sentences into a foreign language and writ- 
ing the words and letters in a reverse order, and discrimina- 
tion of odors.’’* Birch® continued and extended the study of 
odors as distractors, while Darlington and Talbot used musi- 
cal ‘‘phrases of nine notes each, played upon the piano. Al 

were written in } time and in the key of C. Five different 
octaves were used, the notes ranging from the c” to the c*’’. 

Important work on attention has also been done by de Sanc- 
tis, who in some of his experiments aimed at a measurement 
of the intensity of concentrated and distributed attention. He 
required the observer ‘‘to occupy himself with a (tapping) 
movement which had to be made simultaneously with the 
beats of a metronome and under total concentration of atten- 
tion. . . . While the observer was thus busy, certain distrac- 
tions were induced in him, being made progressively stronger 
and more numerous; at the same time he was required to 
close an electric current whenever the distraction intruded 
into the focal consciousness.’’’ In order to study the varia- 
tions of attention under the influence of different conditions, 
Binet and Henri*® have used as a distraction two metro- 


1Hamlin: Am. Jour. Psychol., VIII, 1896, 1-66. 

2 Miinsterberg: Psychol. Rev., I, 1894, 39-44. 

® Hamlin: op. cit., 49. 

4Moyer: Amer. Jour. Psychol., VIII, 1896, 411. 

5 Birch: Amer. Jour. Psychol., 1X, 1897, 45-55. 

6 Darlington and Talbot: Amer. Jour. Psychol., 1X, 333. 
7Sante de Sanctis: Zeits. f. Psychol., XVII, 1898, 209. 

® Binet et Henri: L’année psychol., III, 1897, 237. 
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nomes of slighly different rates, ‘‘par exemple 50 et 60 4 la 
minute,’’ with the attention on the original task, while Tou- 
louse and Vaschide’ employed odors for the same purpose. 
After 1900 the interest in the problem of measuring the at- 
tention seems to have somewhat relaxed. The experimental 
work was, however, continued by Wirth and Peters. The 
latter attempted to find a measure of attention in the rise and« 
fall of the stimulus limen, and used the single-task method in 
order to eliminate the Zimste//ung of the attention to a limi- 
nal stimulus. ‘‘Zinstellung to the liminal stimulus,’’ he says, 
‘fis lacking in the experiments in which the observer had to 
concentrate upon one of the following four contents: reading, 
mental arithmetic, reading Hungarian, pulling the spring in a 
spring balance. . . . In these experiments not only is the 
Einstellung \acking, but we have also a new phase, the con- 
centration upon a different content from the expected liminal 
impression.’’*? There remains only to be mentioned Ebbing- 
haus’ recommendation of using ‘‘geeignete Hauptleistungen 
und geeignete Storungen’’® in order to obtain a more exact 
measurement of the attention. 
The double-task method seetms to have been much less 
frequently employed in psychological experiments. Perhaps 
the first use of it was made by Loeb‘ in 1886. His aim was to 
find out whether muscular activity could be used as a measure 
of mental activity. One of his two tasks was to give ‘‘the 
maximum pressure which the flexor muscles of the hand can 
exercise upon a dynamometer,’’ while the observer was read- 
ing or making multiplications of different degrees of difficulty. 
His work was continued and extended several years later by 
J. C. Welch, who correlated the muscular strength of the 
hand with many different mental activities,® for instance, vis- 
ual and auditory perception and the registration of rhythmical 
pendulum movements, mental adding and multiplication, read- 
ing, writing, and repeating poetry. Mumsterberg has fre- 
quently and for various purposes used adding simultaneously 
with other kinds of observations, but he has also employed, 
especially together with large arm-movements,° such tasks as 
reading, counting letters, and fixating dots. Smith investi- 
gated ‘‘the relation of attention to our power of associating 
and recollecting objects presented to our consciousness’’, and 


1Toulouse et Vaschide: Compt. rend. de soc. de biol., XI, 1899, 


Fy, Peters: Arch. f. d. ges. Psychol., VIII, 1906, 406. 
8 Ebbinghaus: Grundz. d. Psychol., I, 2d ed., 1905, 623. 
4 Loeb: Arch. f. d. ges. Phys., XX XIX, 1886, 592. 
‘Welch: Amer. Jour. of Phys., I, 1898, 283-306. 
6 Miinsterberg: Beitr. z. exper. Psychol., IV, 1892, 200. 
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found’ among other results that a ‘‘distinct but not too com- 
plicated device for securing what one may call mental dis- 
traction (and what he elsewhere better terms ‘‘variation of 
attention’’) consisted in requiring the subject, while learning 
the letters on the card (for the sake of memorizing them) to 
perform a simple sum in addition, viz., that involved in repeat- 
ing the sum 2, 4, 6, 8, . . . or rarely, when the former series 
tended to become too mechanically easy, the series 3, 6, 9, 

In order that an effective control over the behavior of 
the subject might be secured, he was required farther to re- 
peat the numbers aloud and to make each step in the addition 
coincide with the stroke of a metronome beating at the rate of 
60-70 strokes per minute.’’*? In Drew’s experiments the ob- 
server had to make reactions ‘‘on five and ten-fingered key- 
boards’’ together with reciting the ‘‘multiplication table up to 


12X12, ... reading text (1) silently, (2) aloud, naming let- 
ters (1) in direct order in text, (2) in reverse order, (3) on 
drum, seen one ata time. . . . Reaction made by finger key 


and with mouth key; to be made in shortest possible time.’’* 


As to the purpose of this series of experiments, it is interest- 
ing to note that Drew says: ‘‘its object was to arrange a 
series of tasks of increasing degrees of complexity which 
should make ever greater demands on the mind, until the at- 
tention should pass from a fully concentrated to a completely 
distracted state.’’* 

Perhaps the most frequent use of the double-task method 
has been made by Binet and Henri. For instance, they re- 
quired an observer to press rhythmically a rubber bulb con- 
nected with a Marey-tambour tracing on a kymograph. At the 
same time he was asked to perform some difficult mental task 
such as adding, reciting, or reading aloud.® In another case, 
Henri® required his observers to read and write simultaneously 
two different pieces of prose. In this way Binet and Henri 
tried to find an answer to the question ‘‘how can we know 
whether a person gives much or little attention to a certain 
task’’’ Quite recently the double-task method has received a 
very strong impulse from McDougall, who has designed a new 
apparatus for this special purpose. In his description of its 
possibilities he says: ‘‘in studying the concurrent or inter- 
current performance of two different mental operations, the 


1W.G. Smith: Mind, N. S. IV, 1895, 50. 

2 Op. cit., 50. 

®Drew: Amer. Jour. Psychol., VII, 1895, 533. 
4 Op. cit., 533. 

5A, Binet: Rev. philos., XXIX, 1890, 138-155. 
® Henri: L’année psychol., III, 1897, 232-278. 
7 Henri: op. cit., VI, 1900, 250. 
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subject is first set to mark the spots while the cylinder rotates 
at such a rate that he easily puts his black mark on each red 
spot. The rate of rotation is then increased step by step until 
a maximal effort of attention alone enables the subject to 
mark each spot. He may then be set any other task that does 
not involve the use of his eyes or of his right hand, e.g.,the ad- 
dition of figures dictated to him, the counting of irregular taps, 
the discrimination of two points touched on the skin, the per- 
formance with the fingers of the left hand of simple or com- 
pound reactions to auditory signals.’’’ Unfortunately, Mc- 
Dougall himself has not as yet published any results obtained 
with this instrument, although his ‘‘Preliminary Communica- 
tion’? appeared in 1905. Finally, the double-task method 
reached the climax of its development in some of Wirth’s ex- 
periments which we have discussed at length in a’ previous 
paper.* The observer had, for instance, to fixate a given point, 
to distribute his attention in various ways over the whole 
field of vision or over parts of it, and at the same time to ex- 
pect and react upon a brightness change liable to appear in 
any part of the visual field. Thus.the double-task method has, 
after all, been applied to a sufficiently large number of mental 
and physical activities to allow a fair comparison with the 
more frequent single-task method. 

However, a true estimate of the relative value of the two 
methods based solely upon the results obtained with them is 
hardly possible, because in both cases the results depend very 
largely upon the effectiveness of the distraction material em- 
ployed. Aside from this, the two methods are probably about 
equally well suited to serve the general purpose of varying 
the attention to a given task. If either, the single-task 
method has the advantage, because it is more like our every- 
day experience, where as a rule one set of mental processes 
occupies for some time the focus of consciousness, while others 
are forced into the background. Some authors, it is true, 
think that the power of distributing attention is a sign of 
greater intelligence,* but to take up this question would lead 
us too far from our problem. 


We return, then, to a criticism of the effectiveness of the dis- 
traction-material. One reason for the ineffectiveness of a given 
task, whether attended to alone or together with another task, 


1McDougall: Brit. Jour. Psychol., I, 1904, 438. 

2Geissler: A Critique of Professor Wirth’s Methods of Measure- 
ment of Attention. Amer. Jour. Psychol., XX, 1909, 120-130. 

8S. de Sanctis, of. cit., 213; ‘dass das Vermogen, die Aufmerksam- 
keit zu verteilen, in der Psychologie eine hohere Bedeutung hat als 
das, sie zu fixieren.”’ 
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is a lack of perfect continuity. It allows brief moments of 
interruption, during which the other task may rise to the focus, 
and thus be performed about as well as if it were done by 
itself. This holds especially in the case of sense-discriminations 
and reactions, which can be accomplished almost instanta- 
neously. Another defect is that frequent répetition of the 
same task leads to habituation, that is, it involves less and less 
consciousness, and of course less and less attention; thus more 
attention can be given to the other task. Easy mental arith- 
metic and easy prose reading as well as many muscular activi- 
ties are especially subject to this criticism. Finally, the 
complaint has sometimes been made that the distractions do 
not affect all normal subjects in exactly the same way. This 
is perhaps the main fault with odorous stimuli, although other- 
wise they appear to have more distracting power than any other 
source of distraction examined. Thus far it seems to have 
been impossible to find a task which is not open to one or other 
of these three criticisms. As Kiilpe says: ‘‘it is clear that, if 
we are to induce a determinate degree of consciousness, we 
must know, first, the mode of distribution of the total energy 
of attention over the separate conscious contents included 
within its range, and secondly the distractive value of the 
process which we have selected for our purpose. Now no gen- 
eral rule can be laid down under either heading; the results 
that have been obtained hold only in particular cases’’.? 

The fact then that the means of varying the attention are 
themselves but little reliable is one of the reasons why several 
of the attempts at standardising the degrees of attention have 
thus far failed to give satisfactory results. However, there 
are many other reasons, which it will be best to discuss in con- 
nection with the various methods that have been proposed for, 
or employed in, the measurement of the attention. For the 
sake of systematic treatment we have divided all the methods 
into six groups. The first five may be classed together as 
methods of expression, analogous to the physiological methods 
employed in the investigation of the affective processes. 
According to these five methods the degrees of attention may 
express themselves in changes of 1, peripheral vision; 2, mus- 
cular strength; 3, liminal and differential sensitivity; 4, reac- 
tion-time; 5, accuracy of work. The sixth method may be 
likened to the method of impression. By a series of graded 
distractors different degrees of attention are to be induced in 
the observer, and he is afterwards to report which degree he 
experienced. We shall now discusg these methods in the 
order thus presented. 


1Kulpe: The Monist, XIII, 1903, 45. 
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I. The fact that Peripheral Vision is changed and narrowed 
under concentrated attention seems to have first been men- 
tioned by Stanley Hall, in 1883. Hesays: ‘‘if we concentrate 
attention upon an image at the centre of the field of vision, 
its peripheral tracts seem to grow dark, as indeed does the 
centre itself with some observers, when the attention is fixed 
on a point in indirect vision’’* Experimental evidence for 
this fact was submitted by Janet, who ‘‘concluded from it that 
the nature of the point fixated by the subject and the degree 
of attention she paid to it played a part in the extent of the 
visual field’’.? To quote him in full: ‘‘it is for this that we 
undertook a series of researches conducted as follows: At the 
centre of the apparatus, on the central point, we fasten a piece 
of paper on which, according to the case, some sentences or 
numbers are written very small. We place the subject in the 
proper position to measure her visual field ; we close one of her 
eyes and request her not only to look at the centre but also to 
read the paper or mentally to make upa sum with the numbers 
written on the paper. When her attention is well fixed on the 
work, . . . we draw the stick on which the small white object 
is fastened over the perimeter from the external side of the eye 
that is being examined, moving from the periphery to the centre. 
We stop a few moments at the point which we know to be 
within the subject’s field, 40°, for example. . . . We succeed 
thus in determining the subject’s visual field during the fixed- 
ness of her attention. . . . With many normal men these con- 
ditions do not modify the visual field ; with some they diminish 
it from 5° to even 10°; but with hystericals, and in general 
with patients whose attention is modified, this process brings 
with it surprising contraction’’.* Although Janet did not find 
a uniform contraction of the visual field with normal observers, 
She nevertheless thinks ‘‘that the phenomena of attention do 
not_depend solely on-movements (he probably has Ribot and 
perhaps also Minsterberg in mind), as has been said, for the 
modifications of the visual field cannot be connected with 
movements’’.‘ Instead, he would rather relate these contrac- 
tions to ‘‘the power of personal perception’’, 7. ¢., the limited 
range of attention. ‘‘In short’’, he continues, ‘‘it would per- 
haps be possible to establish here the effort of attention in order 
to synthetize phenomena’’.® His facts were confirmed, as he 
himself points out, by Séglas, who had ‘‘established them 


independently, not aware of this first communication’’.° 


1S. Hall: Mind, VIII, 3, 180. 
3 P. Janet: The Mental fiiate of Hystericals. Tr. by Corson, 1901, 71. 


6 Op. cit., 71. 
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However, Wirth’s recent experiments’ do not seem to cor- 
roborate them. Wirth, itis true, did not investigate the extent 
of the visual field under various degrees of attention, but tried 
to establish changes in the difference limen in the peripheral 
regions of the field; nevertheless, it seems reasonable to ex- 
pect a close relation between a higher limen and a narrower 
field. Unless, then, Janet’s results are verified by other ex- 
periments repeating his conditions, there is no reason for 
assuming that degrees of attention can be expressed by the 
range of peripheral vision. Even if such a correlation could 
be established, it would still, although valuable in itself, be 
limited entirely to visual attention, and new methods would 
have to be found for other departments of attention. 

Il. Muscular Strength exerted on a dynamometer is sup- 
posed to express degrees of attention according to J. Loeb and 
his pupil J. C. Welch. They assumed, in the first place, that, 
“if P be the maximum pressure with simultaneous mental 
work, the more attention the mental work requires the larger 
P-~ becomes’’, and in the second place, that ‘if . . . Pis 
the expression of the attention in the case that the whole 
available attention is given to muscular work, the expression 
<* represents the constant of attention for one kind of mental 
work’’.*? In other words, ‘‘the maximum static innervation of 
the hand is arbitrarily selected here as a measure of other 
voluntary activities simultaneously attempted’’, so that ‘‘the 
determination of the constant of attention of various kinds of 
mental work affords a method of comparing the degree of con- 
centration of attention required in different kinds of activity’’.* 
Thus the whole investigation depends upon the correctness of 
the assumption that ‘‘P is the expression of the attention’’. 
Loeb must certainly have known that static muscular pressure 
or ‘‘the maximum static innervation’’ is not simply a function 
of the attention, not even mainly a function of the attention. 
Does he, then, assume that the other factors involved, espe- 
cially the physiological factors, remain constant and are, 
therefore, negligible? At least he fails to take them into 
consideration, while he makes no analysis of the whole situa- 
tion which, from the nature of the task, must have been very 
complicated. His argument seems to rest upon the fallacy 
that attention is analogous or even equivalent to physical en- 
ergy and may, therefore, be added to or subtracted from bodily 
strength and thus calculated in terms of kilogram-seconds. 
Another objection to Loeb’s earlier work was raised by Miin- 


1 Wirth: Psychol. Stud., II, 1906, 30-88. 
? Welch: Amer. Jour. of Physiol., I, 1898, 283. 
3 Op. cit., 288. 
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sterberg’ in 1888, but Welch makes no reply to it, as she 
systematically disregards the psychological aspect and literature 
of her problem. 

III. Sensitivity, Liminal and Differential, has been proposed 
and used as a measure of attention by several psychologists. 
The original suggestion probably came from Fechner’s work 
upon liminal intensities. The first experiments were made, 
upon Kraepelin’s proposal, by A. Bertels in 1889 with the 
purpose of measuring not so much attention as distraction. 
Bertels used liminal brightnesses. However, his stimuli were 
not given simultaneously, but at determinate intervals of vari- 
able length, lasting from several seconds to fractions of a 
second. Besides, his assumption that ‘‘a stimulus, in order to 
reach a liminal value, must be the greater the less concentrated 
is the attention to it’’,” was not at all based upon experimental 
evidence, but simply taken for granted. Kraepelin himself 
did not seem satisfied with the results, for in 1896 he wrote: 
‘“‘the degree of concentration of the attention can be meas- 
ured by determining the just noticeable stimulus intensity. 
However, such measurements, except where quite rough dis- 
turbances are employed, are so difficult to make and depend 
upon so many other presuppositions that, in spite of their great 
theoretical interest, for practical purposes they would hardly 
come into consideration’’.* In recent years the liminal inten- 
sity has been used by Wirth and Peters. The latter employed 
as stimuli (1) a liminal noise made by a shot falling through 
a variable distance upon a hard surface; (2) a liminal change 

——ti the illumination of a white cardboard produced by increasing 
or decreasing, in discontinuous steps, the resistance in an 
electric current feeding a light of 35 c. p.; and (3) a liminal 
pressure upon the nail of the middle finger. ‘‘The judgments 
of the observer were: noticed (++), perhaps noticed (+ ?), 
doubtful (?), not noticed (—). The observer had also to indi- 
cate after every experiment whether, in his subjective estimate, 
he had followed the instructions well, fairly well, or badly’’.* 
In some of the experiments, ‘‘the attention had to be concen- 
trated as keenly as possible upon the expected impression’’, in 
order to ‘‘obtain normal liminal values’’. In another series 
the attention was concentrated upon a different activity, as 
reading, arithmetic, or dynamometer tensions. Finally, in a 
third test, the observer had to attend to whatever liminal stim- 
ulus might be given, without expecting any particular one. 


1Miinsterberg: Die Willenshandlung, 1888, 160 f. 

2A. Bertels: Versuche iiber die Ablenkung der Aufmerksamkeit, 
Dorpat Dissertation, 18869, 9. 
® Kraepelin: Psychol. Arb., I, 1896, 58. 
* Peters: Arch. f. d. ges. Psych., VIII, 403. 
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Thus the Zinstellung to any one of the three possible stimuli 
was practically eliminated. According to Peters these three 
series represent three different degrees of attention to the 
liminal stimulus, concentration with Zinstellung, concentration 
without Zinstellung, and distraction. He finds a uniform rise 
of the limen above the normal value in the experiments with- 
out Zinstellung, while in the distraction series the results show 
great individual differences (cf his Table 8, p. 416), though 
as far as the distractions were effective, there is a tendency of 
the limen to rise even higher than in the experiments without 
Einstellung. Of great interest to us is also the correlation of 
the results with the subjective estimate of the observer’s atten- 
tion to the distracting task. Peters, however, did not place 
great confidence in these statements, because he had found 
‘long before that the criterion for the judgment of what is 
usually called attention is not (as, for instance, Miinsterberg 
seems to believe) uniform at all, but is variable with different 
individuals, that one person judges the ‘intensity’ of his con- 
centration by the strain sensations or by the intensity of the 
impulses of his will, another by the clearness and distinctness 
with which he has apprehended a conscious content, a third 
one finally by the affective components, his interest, etc.’’’ 
Besides, Peters thinks that the estimates on different days can- 
not be compared. ‘This would be true, of course, if one and 
the same observer varied on different days between the three 
possible ways of estimation ; otherwise Peters’ objection is not 
necessarily valid. If it were true, then the same criticism 
might be brought against judgments of intensity made on 
different days. Since Peters knew of the variety of means of 
estimating the attention, he might, if it had become necessary 
for his purpose, have overcome the difficulty by requiring his 
observers to use only one prescribed criterion. As it is, the 
most important addition which his investigation makes to the 
solution of our particular problem consists in the furnishing 
of experimental evidence for the fact that attention without 
Einstellung is not maximally intense. 

IV. Reaction-Time was first used to express degrees of 
attention by Obersteiner. He assumed that the ‘‘retardation 
of the reaction . . . stands in inverse proportion to the 
intensity of attention’’.” The results show that with different 
people the same distractions have different effects. In this 
they agree with Wundt’s and Buccola’s results,* who also 
found that under distraction the time of reaction lengthened. 


1 Op. cit., 428. - 
2 Obersteiner: Brain I, 1879, 444. 
’Buccola: Rivista di filos. scientif. I, 19. 
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While, on the one hand, Buccola, according to Stanley Hall,’ 
thinks this to be ‘‘due to distraction or defective powers of 
voluntary attention’’, Wundt, on the other hand, is very cau- 
tious in the interpretation of the retardation. In the first 3 
edition of the Grundz. d. physiol. Psychologie he says, indeed : 
‘fas long as a disturbing secondary impression is present, so 
long it is impossible to raise the concentration of attention to 
its highest degree’’.? In later editions, however, this passage 
is omitted. Instead we read, for instance, in the third edition: 
“the innervation, which exists in every concentration of 
attention, probably varies with different sense-impressions, 
perhaps it arises in different localities of the centre of 
apperception’’.* Even this is entirely rewritten in the fifth 
edition, and the whole fact is simply referred to as ‘‘eine Ver- 
langerung der Apperceptionsdauer des Reizes’’.* Nothing is 
said here about an intensified concentration of attention or 
Similarly careful in his interpretation of length- 
ened reaction under distraction is Swift, who found a small but 
uniform increase when the reaction was made while the atten- 
tion was concentrated on some other task. He wrote: ‘‘I 
willingly admit that it is impossible to determine how far the 
instructions are observed in such a case’’.° He even believed 
that ‘‘there are no means by which the amount of attention 
given to the reaction or to the other task can be measured’’. 
Cattell,° who distinguished three introspective degrees of atten- 
tion, concentrated, normal, and distracted attention, found that 
there was no corresponding lengthening of the reaction-time 
with less attention. Sharp, on the other hand, thinks it pos- 
sible that ‘‘an individual who gave a quick reaction-time, 
owing to great power of attention, might, by having his atten- 
tion artificially distracted, lengthen his reaction time until it 
corresponded to that of other individuals who normally gave 
long reaction times from small power of attention. Given a 
constant correspondence between length of reaction-time and 
degree of concentration of the attention, and the rapidity of j 
reaction of an individual might be taken as an index of his 
power of attention’’.’ Nevertheless she doubts the range of 
its practical application, while to us the basal fault seems to 
lie in the fact that ‘‘the constant correspondence’’ of which she 
speaks as given is not given, but is a very dubious matter, 


1Hall: Mind, VIII, 1883, 177. 

2Wundt: of. cit., 1st ed., 1874, 749. 

My cit., 3rd ed., II, 1887, 293. 

* Op. cit., 5th ed., III, 1903. 

5Swift: Amer. Jour. of Psychol., V, 1895, 17. 
® Cattell: Mind, XI, 1886, 242. 

™Sharp: Amer. Jour. of Psychol., X, 1899, 16. 
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which has not yet been established by experimental methods. 
Binet and Henri also made use of the reaction experiment, 
not, however, for the sake of its retarded character, but for its 
irregularities as expressed by the mean variation. Quite re- 
cently Wirth and Kastner * have combined their perimetrical 
brightness-experiments with the reaction to the recognition of 
the brightness change, but their results are much too irregular 
to give any indication as to the different degrees of attention 
under which the task was done. Thus the final outcome of 
the reaction experiments, as used for the measurement of atten- 
tion, has been on the whole negative; it has been impossible 
to establish a positive correlation between high degrees of 
attention and short reactions, and between lower degrees and 
correspondingly lengthened reactions. 

V. The Degree of Precision, as the last method to be men- 
tioned in this connection, seeks to find an expression of the 
degree of attention in the quality and quantity of work per- 
formed in a given time. At first sight this method seems to 
be the most natural and promising of all, but even here we 
find disagreement as to its efficiency. Some psychologists 
have assumed that, in general, changes in the quality or quan- 
tity of the work done are due directly to changes in the amount 
of the attention given tothe task. Peters’ calls this Bourdon’s 
method. It has been recommended, for instance, by Jodl: ‘‘it 
is obvious that attention cannot be measured directly. How- 
ever, its degrees may be determined indirectly by reference to 
its effects. These effects consist, in every task which does not 
have the character of an involuntary movement, in the avoid- 
ance of errors and mistakes and in the quickness of the exe- 
cution’’.* Lipps, as we have pointed out, likens attention to 
a ‘‘psychische Kraft’’ which, like any kind of power, may be 
measured by the ‘‘Hohe der Leistungen’’.* In a similar way 
Stern holds that ‘‘the quality and quantity of a task performed 
under normal conditions could be used as a measure of the 
attentional energy’’.° This method has been used, for example, 
by Sharp: ‘‘the degree of attention habitually exercised by an 
individual was measured by the quickness and accuracy with 
which a certain given task was performed’’.* Hence her seven 
observers were classified accordingly, the fastest and most ac- 
curate as giving the best attention, the slowest and least 
accurate as giving the least attention to the same task. Vari- 


1 Wirth and rows Psychol. Stud., IV, 1908, 139-200. . 
2Peters: op. cit., 

Jodi: bd. Psychologie II, 1903, 84-85. 

*Th. Lipps: Leitfaden d. Psychologie, 1903, 34. 

5W. Stern: Uber Psychol. d. individ. Differenzen, 1900, 84. 
®Sharp: Amer. Jour. of Psychol. X, 1899, 28. 
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ations of the attention of a single individual at different times 
could, of course, be detected and treated in a similar way. A 
modification of this method was first suggested by Friedrich 
in 1883. He said: ‘‘it is tempting to fix definitely the some- 
what unsettled concept of attention by making it proportional 
to the measure of precision, 7. ¢., to the reciprocal value of the 
mean error, so that a small mean error corresponds to a high 
degree of attention, and conversely, a large mean error to a 
low attention, . . . since the characteristic phase of in- 
attention consists rather in the large variations of the physio- 
logical times within the same experimental series’’. Although 
his results showed ‘‘a very good agreement between this theo- 
retical consideration and experience’’, nevertheless he thought 
that ‘‘the identification of the attention with the measure of 
precision is in most cases open to. objections. Only in cases 
of the simplest mental processes, which besides should be as 
homogeneous as possible and little subject to practice, may one 
assume that the mean error is mainly dependent upon the 
degree of attention. With more complex mental processes, 
however, not only does practice play a considerable part in the 
fluctuations of the individual experiments, but in certain cases 
the cause of great variations may lie in the mental processes 
themselves’. The experiments of Friedrich were made under 
Wundt’s direction just before the publication of the second 
edition of the Grundz. d. physiol. Psychologie, where Wundt 
himself made the first change in his interpretation of the re- 
tarded reaction-time, so that it is probably safe to assume that 
Wundt agreed with Friedrich’s contention. Nevertheless, the 
mean variation has been frequently proposed and employed as 
a measure of attention. H. Griffing, for example, says: 
‘talthough we cannot assume that the average number of letters 
seen by an observer measures his powers of attention, the mean 
variation from the average of the numbers seen in the different 
experiments is presumably due, principally at least, to varia- 
tions in the attention’’.? A wide application of the mean 
variation as a ‘‘dynamometer of the attention’ is found in 
Oehrn’s experiments. He gives,* for instance, the following 
m,v. values: for writing 2.6%, reading 3.4%, reading a foreign 
language (Latin, Livy) 3.3%, counting letters 4.2%, arith- 
metic 4.6%, counting letters in groups of three 5%, memoriz- 
ing 12-place numerals 14.7%, and learning series of nonsense- 
syllables 27.4%, of the average value in the particular task. 
However, this work is criticised by Henri thus: ‘‘we do not 


1M. Friedrich: Philos. Stud., I, 1883, 73 f. 
2Griffing : Amer. Jour. of Psychol., VII, 1895, 235. 
8A. Oehrn: Psychol. Arb., I, 1896, rar f. 
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believe that these figures express exactly the part due to 
attention in any one of the above cases, since other factors, 
like fatigue and practice, are not eliminated and certainly in- 
fluence also the mean variation’. On the other hand, van 
Biervliet? maintained that ‘‘the attention can be measured by 
the consistency of the results, in fact, by the mean variation’’, 
and he applied this method in his experiments on visual acuity. 
Binet, reviewing and criticising this article, makes the follow- 
ing peculiar comment: ‘‘il y a dans l’article de M. Biervliet 
une remarque trés ingenieuse, qui est a conserver. II dit que 
l’attention se marque dans la variation moyenne d’une expéri- 
ence; c'est tout a fait juste, dans beaucoup de cas. On le 
savait, mais personne jusqu’ici ne l’avait dit avec cette net- 
teté’’.* Peters, whose work we have already discussed, found 
a close correlation between the magnitude of the m. v. in de- 
terminations of the liminal sensitivity and the degrees of 
attention under which he had established the limen. Never- 
theless, even so he had to assume that practice had ‘‘a slight 
but distinct’ * influence upon the results. Thus the mean 
variation can at best afford only a very rough measure of at- 
tention. Perhaps its greatest usefulness would consist in 
furnishing a convenient check upon other methods and results, 
especially since it is not bound up with any particular appara- 
tus or procedure of experimenting, as is the case with all the 
other methods of expression.* 

‘\ This review of experimental work brings to light the im- 
portant fact that the expression methods have almost entirely 
neglected the factor of introspection. The main reason for this 
has probably been correctly stated by Peters; the investigators 

- have not been able to agree upon a common characteristic feature 
of the state of attention. Some of them have emphasized 
the motor factor, some the affective components, some the 
strain sensations, but with the exception of Wirth none have 
used the clearness factor. This oversight is the more sur- 
prising as most of the theoretical discussions of the degree of 


1Henri: L’année psychol., III, 1896, 244. 

2 Van Biervliet: Journal de psychol., I, 1904, 231. 

2A. Binet: XI, 1905, 71. 

4 Peters: op. cit., 

5In addition to the ae methods of expression thus far indicated 
we briefly mention the following method reported by Bliss, op. cit., 
pp. 53 f. ‘‘During the course of my experiments Dr. Scripture 
suggested that the accuracy with which a person could steadily 

int to a given spot would be a measure of the amount of attention 
Se could direct toward the work. In accordance with that suggestion 
the apparatus shown in Fig. 15 was arranged to measure this accuracy. 
4 (The result was that) within certain limits the movements of 
the point increased or decreased inversely with the amount of atten- 
tion given to the work’’. 
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attention have explicitly or implicitly referred to clearness and, 

as a matter of fact, have agreed upon it as one of the main 

characteristics of attention, while as to the other characteristics 

they heartily disagree. 

VI. The only systematic attempt to employ introspection as 
an aid toward measuring the attention has been made by the: 
method of Graded Distractors, as we may briefly call it, which 
is therefore the only representative of the impression-method 
in attention. By means of a series of stimuli which should 
make greater and greater impression upon the observer’s 
mind, he would be induced to pay less and less attention to 
another simultaneous task. Stumpf, who considers it one of 
the two problems of a quantitative study of attention ‘‘to find 
means by which degrees of attention may be differentiated’’ ,' 
thinks that such means can be found, and gives as an example 
‘‘the simultaneous perception of other simple phenomena which 
are capable of a progressive multiplication. The amount of 
this multiplication furnishes, of course, not a direct but an in- 
direct measure of attention. Attention itself is not, but the 
means of varying it are, measurable’. Stumpf refers to Wundt 
and Boas as having already used this principle in their experi- 
mental work. Later it was applied by Drew in certain ex- 
periments. Their object was ‘‘to arrange a series of tasks of 
increasing degrees of complexity which should make ever 
greater demands on the mind, until the attention should pass 
from a fully concentrated to a completely distracted state’’.* 

Although he accumulated bulky introspective records, Drew 
does not state in how far he succeeded with his series of dis- 
tractions. After Drew, Stumpf’s principle was made the 
leading problem of a series of minor studies in the Cornell 
laboratory, carried out during the years 1895-97. To quote 
Titchener: ‘‘Suppose, again, that we have arranged a series of 
distracting stimuli, homogeneous in kind but graded in com- 
plexity, such that we are able to reduce the observer’s per- 
centage of right cases from 100 to 95, 90, 85 . . . according 
to the distraction employed. It is necessary that the action of 
the distractors be constant; and it is necessary that they be 
of the same kind, and therefore exert an influence which differs 
only, and differs measurably, in degree. Having secured these 
conditions, we should let the observer decide whether the clear- 
ness of conscious contents was distinguishably different under a 
5 per cent. anda ro per cent. distraction, or under a 5 per 
cent. and a 15 per cent. distraction, or again under an 80 per 
cent. and an 85 per cent. distraction, and so on, all through the 


1 Stumpf: Tonpsychologie, I, 1883, 73. 
2 Op. ctt., 75. Drew: Amer. Jour. of Psychol., VII, 1895, 533. 
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series. We should thus finally obtain a scale of noticeably 
different clearnesses paralled by a scale of measured amounts 
of distracting stimulus’. However, the experiments have not 
yet led to the discovery of an entirely satisfactory series of 
graded distractors. It was found ‘‘that odors are admirably con- 
stant distracting material,—if only they could be measured’’ !* 
Thus the impression method has had little more success than 
the expression methods, although psychologically it seems to 
be the sounder,*® because it attempts to parallel experimental 
results with introspective data. The reason for its failure thus 
far is not inherent in its nature, but lies rather in the difficulty 
of finding satisfactory material, namely, effective distractions 
which are at the same time objective, homogeneous, and quan- 
titatively measurable. 

We have thus completed our review of the experimental 
work upon the problem of measuring the attention and may 
conclude, on the one hand, that, although much effort has 
been spent upon it, we are still far from a satisfactory solution. 
On the other hand, we are now better able to judge which 
paths would seem most promising for future experiments and 
which should be abandoned. We are also convinced that 
Pillsbury’s suggestions on ‘‘a priori grounds’’* are not at all 
hopeful. We missin his chapter on ‘“The Methods of Measur- 
ing Attention’’ the reference to the clearness factor, whose im- 
portance he emphasized in his introductory chapters. 


PART II 


An ATTEMPT AT A NEW MEASUREMENT OF ATTENTION IN 
TERMS OF CLEARNESS VALUES 


The general aim of the following investigation was to re- 
new the search for an exact method of measuring the atten- 
tion by advancing simultaneously along old lines which the 
previous review of the literature had shown to be most promis- 
ing, and along new paths which suggested themselves in the 
course of the experiments. Previous investigations had simply 
assumed that the variations of attention are directly paralleled 
by certain changes, whether in reaction-times, or in muscular 
pressure, or in quickness and accuracy of work, etc., etc., but 
they had not attempted to verify this assumption by reference 
to experimental introspection, and thus their psychological 
task was only half completed. 

The purpose of our own work was to determine whether 


1 Titchener: Lectures on the El. Psychol. of Feel. and Att., 1908, 277. 
2 Op. cit., 278. 

8 Cf. Ebbinghaus: Grundz. d. Psych., I, 1905, 621 f. 

* Pillsbury: Attention, 1908, 92. 
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and in how far the assumed parallelism of the expression- 
methods rested on an experiential basis. This test might be 
applied in several different ways. For instance, one might 
argue that, if the assumption made by the expression-methods 
holds true, then it must be possible to find a direct parallel 
between any two ways of expressing degrees of attention, or 
rather, conversely: if two kinds of operations, which seem to 
depend mostly upon a strong concentration, give a positive 
correlation between different degrees of perfection, then the 
assumption holds true that their different degrees of perfection 
express different degrees of the attention with which they 
were executed. Or, one might argue thus: it would seem un- 
reasonable to hold that objective variations in the work ac- 
complished should indicate subjective variations in the obser- 
ver’s attention, if his careful introspection could not reveal 
such variations. 

The former principle was applied in a first group of experi- 
ments, in which we compared the accuracy and quantity of 
work performed with the muscular rigidity or motor inhibi- 
tion which is said to become the more pronounced the more 
attention is concentrated. Ebbinghaus, for example, has 
pointed this out in the following passage: ‘‘the same inhibi- 
tory relation which exists between purely mental states and 
processes, occurs also between them and bodily movements. 
In medium degrees of intensity both may quite well take place 
simultaneously. As soon, however, as on the one side the 
energy of activity is considerably increased, so soon will the 
other side suffer a decrease.’’* This fact had never been 
tested experimentally, at least for the purpose of measuring at- 
tention by it, unless one should include here Loeb’s and 
Welch’s dynamometer experiments. In order to get a graphic 
record of muscular rigidity the following arrangement was 
made. (The observer’s left arm was screened from his sight, 
and he was required to grasp with the hidden hand a handle 
fixed in an arm rest. The observer had no knowledge of the 
existence and purpose of the further details of the apparatus. 
The handle was in reality a plethysmograph, which was con- 
nected by glass and rubber tubing with a Marey tambour 
writing on akymograph. The slightest movement of any of 
the five fingers, or any tightening or loosening of the grip, 
caused an appreciable excursion of the pointer, which increased 
with the extent of the movement.) 

The work which, after several trials with various materials, 
seemed best suited for an objective, quantitative gradation as 
to quickness and accuracy, was mental arithmetic in the form 


1 Ebbinghaus: Grundz. d. Psychol., I, 1905, 597. 


y 


504 GEISSLER 


of continuous adding. We arranged 4 different series of 30 
figures each, selected so as to constitute 4 different degrees of 
difficulty. The easiest series contained all figures from 3 to 13, 
except 10, each figure occurring 3 times. The second degree 
of difficulty included the following figures: 23, 24, 25, 26, 27, 
33-37, 43-47, and 53-57, each figure occurring twice. In 
the next series the following figures were used: 63-67 once, 
73-77 and 83-87 twice, and 93-97 once. Finally the most 
difficult series contained: 128, 129, 131-135, 221-227, 314-319, 
408, 409, 411-413, and 503-507. By using different starting 
points from day to day, practice or memory of the re- 
sults was entirely eliminated, while the actual series did not 
need to be changed. The results are given in Table I. The 
following distractions were used: an electrically driven tuning 
fork of 512 vibrations, an electric bell, a metronome beating 


TABLE I 


Difficulty r. Difficulty 2. Difficulty 3. Difficulty 4. 


To: 25, 36, 47, | To: 65, 66, 68, | To: 29, 31, 34, | To: 18, 22, 29, 
58, or 64 72, 74, OF 77 35, or 38 32, or 38 
: Add: Add: Add: 


Add 
9 27 63 314 
II 34 74 409 
6 45 85 135 
7 53 97 315 
12 37 75 503 
13 55 86 411 
8 46 77 226 
5 36 96 224 
3 24 87 128 
9 57 73 504 
4 26 67 412 
II 47 76 316 
7 35 64 227 
12 25 83 222 
8 43 75 129 
3 37 84 595 
13 54 73 221 
4 35 83 413 
5 47 95 319 
II 33 4 225 
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at 3 different rates, 60, 100, and 150 strokes per minute, and 
a flicker moving across the whole field of vision at 4 different 
rates of speed. 

All experiments were doneinalargedark room. Directly in 
front of the observer, at a distance of 2 m, stood a large screen, 
1.20X2.40m, covering practically the whole field of vision 
when the eyes fixated the central point. It was illuminated by 
an electric light above and somewhat behind the observer’s 
chair. In front of this light a rotating spoke, made of a strip 
of cardboard, cast its flickering shadow over the visual field. 
A rectangular hole of 3x 8cm was cut in the centre of the 
screen, and through it the figures to be added were exposed. 
The figures of a series were pasted on a long strip of cardboard 
sliding in a groove directly behind the screen. To the upper 
end of the strip a string could be attached, which ran over a 
pulley and carried a counter weight. - Another string, tied to 
the lower end of the strip, led to a spool with a handle, in front 
of the observer’s seat. By turning the handle he wound the 
string around the spool, thus pulling down the strip and ex- 
posing the figures one after another at any desired speed. 

As soon as the experimenter had announced the initial figure 
the observer began to add to it the figures exposed, calling out 
each individual sum until all 30 figures of a series had been 
added. The observer was instructed to concentrate all his at- 
tention upon the adding, and to neglect as far as possible any 
distraction, purposive or accidental. At the same time the 
experimenter behind the screen checked up each individual 
sum, marking every mistake, and also obtaining a graphic 
record of the time of each individual addition. This was done 
in the following way: one of the two ends of a pair of com- 
passes carried a pencil with which the accuracy was recorded, 
while around the other end a copper wire was wound which 
was connected with an electromagnetic pointer writing on the 
kymograph. Next to the strip of paper upon which the 
accuracy of the additions was recorded, a long strip of sheet 
copper was fastened, connected by a wire with the other pole 
of the magnet. As soon as the observer pronounced a sum the 
experimenter touched the copper strip with the wired compass 
end; thus the electric circuit was closed, and the pointer raised 
by the magnet made a mark on the kymograph. A Jacquet 
clock furnished the time line by writing seconds. ‘Thus for 
every experiment three graphic records were obtained; the 
movements of the observer’s left hand, the time line, and 
the duration of each single addition as well as that of the whole 
experiment. The kymograph with the writing pointers was 
enclosed in a soundless box, a lever being so placed that the 
experimenter, by raising or lowering it with his left hand, 
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could easily and quickly start and stop the movement of the 
kymograph. After this was done, his left hand was free to 
manipulate any of the distractions to be employed during the 
experiment, while his right hand held the compass ready to 
check up the results. 

After every experiment the observer was required to write 
out or to dictate answers to the following introspective ques- 
tionary: 

(1) What was your general affective mood during the experiment? 

(2) Did it undergo any change, and if so of what kind and during 
which part of the experiment? 

(3) Where and how intensive was your attention? 

(4) Did it undergo any noticeable changes? If so, of what kind 
were they and when did they occur? 

(5) Did you notice any internal sensations during the experiment? 
If so, of what kind were they and when did they occur? 

(6) Did they distract you and to what extent? 

(7) Did you notice any external stimuli? Of what kind were they? 

(8) Can youremember in which order they occurred? 

(9) Did they distract you and to what extent? 

10) Can you add any other introspective observations not included 
in the previous questions? 

It should be noted that questions 3 and 4 did not suggest 
any criterion for distinguishing different degrees of attention. 
The observers judged the intensity of their concentration of 
attention in terms chosen entirely by themselves. After some 
experience and practice in estimating their attention they de- 
veloped, independently of one another and without sugges- 
tions from the experimenter, a scale of 4 or 5 different degrees 
of concentration. This fact was utilized in the second half of 
the experiments belonging to this group, by the adoption of 
the following arbitrary scale of degrees: very good or excellent, 
good, fair, bad, very bad; without, however, any definition of 
the nature of these degrees. 

The experiments of the first group, including all prelimi- 
nary and practice series, lasted from November, 1907, till March, 
1908, when they were discontinued because they promised 
nothing new or of further significance. The observers in this 
as well asin the next group of experiments were Dr. W. H. 
Pyle (P), Dr. T. Nakashima (N), and Mr. R. A. Tsanoff 
(T). All three were graduate students in the psychological 
department, and had had considerable practice and experience in 
introspection. ‘They observed regularly three times a week. 
Four experiments were made in the hour, anda rest of from 5 to 
10 minutes was allowed between the second and the third, 
during which the observer could leave the dark room. In 
every hour, each one of the four degrees of difficulty occurred 
once. Their temporal order was so arranged that every 
difficulty occurred an equal number of times in the first, 
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second, third or fourth place. A long preliminary practice 
was required from the observer, and also from the experimen- 
ter. The addition tasks used in these experiments were 
slightly different in arrangement, but not in difficulty, from 
those employed in the later series. The regular series began 
in January, 1908, each observer making at first 24 experiments 
without any distractions. In the following 300 experiments, 
about 100 for each observer, the distractions occurred with the 
following frequency: the tuning fork, the electric bell, and 
each one of the four rates of flicker occurred three times, while 
each one of the three metronome rates occurred twice with 
every one of the four degrees of difficulty. The distractions 
were so distributed as to let each kind occur only once in an 
hour, and as often in the first place as in the other places. 
However, they did not persist during the whole experiment, 
but were used only during the first twenty additions, while 
the last ten additions were always performed in the normal way. 

The results showed that, in spite of all precautions, a slow 

radual effect of practice and habituation made itself felt, 
especially during the first half-of this group of experiments. 
The practice both reduced the length of time for the different 
degrees of difficulty and decreased the number of errors. The 
habituation manifested itself in a more and more pronounced 
disregard of the distractions, so that the first twenty addi- 
tions were done as well as the last ten, and in some cases bet- 
ter, because the sudden interruption of the tone or flicker 
might confuse the observer for a few moments. 

Considering the results as regards the degree of difficulty, 
we notice a uniform increase in the average length of time 
from the easiest to the most difficult series. Table II gives 
the results in seconds for the first 24 normal experiments, for 
all 96 experiments with distractions, and for the last 48 ex- 
periments with distractions. The item Limits shows the 
quickest and the slowest experiment that occurred with each 
degree of difficulty. 

The overlapping between neighboring degrees of difficulty is 
due to practice, which brought it about that toward the end 
a more difficult task could be done as fast as an easier task had 
been done at the beginning. It is interesting to notice that, 
without exception, the more difficult additions reached the 
maximum of practice sooner than the easier additions. The 
shortest times for the former occurred after about six weeks of 
regular tri-weekly experimenting, while for the latter the 
shortest times occurred much later. The only difference of 
effectiveness between the different distractions was that the ex- 
periments with the flicker gave as a rule much shorter times 
and fewer errors than those with auditory distractions. Among 
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TABLE II 
| 
Difficulty r. Difficulty 2. Difficulty 3. | Difficulty 4. 
Obs.| Av. Limits. | Av. Limits. Av. Limits. = Av. Limits. 
go 75- 96 | r05-116 | 146 134-160 | 16 136-214 
108 90-132 | 137. 121-159 | 185 149-233 | 209 189-221 
75 66- 84 | 117. 100-135 | 154 136-160 | 180 166-201 


| 85 72-94 | 100 89-115 | | 116 105-137 
80 69- 98 | 102 87-119 | 14m 116-153 | 165 139-I9I 
| 100 81-128 | 103 84-123 138 


the latter themselves no differentiation as to effectiveness 
could be observed. 

In comparing the observers’ estimates of attentive concen- 
tration with the calculated quickness and accuracy of their 
work, we shall refer only to the last 48 experiments, because 
here a uniform scale of degrees was used and the influence of 
practice was minimal as to improvement both in rate and in 
accuracy. In fact the number of errors was so small as to be 
entirely negligible. In order to discover whether there was 
any correlation between the observer’s estimate of attention 
and the calculated time-values of his work, the latter were 
divided into 5 groups: quickest rate, fairly quick, average 
rate, fairly slow, and slowest rate. Because the number of 
experiments available from each observer was small, the results 
were combined for the purpose of calculation, after we had 
assured ourselves that the individual results were sufficiently 
similar to allow sucha procedure. The 5 introspective degrees 
of attention were then paired with the 5 rates of work to give 
the following Correlation-Table : 


TABLE III 
Degrees of Attention 


| 
Best Good Av. Bad Least} Total No. | Means 
Quickest 24 I 25 1.04 
Rate | Quick 13 17 6 r— 37 1.86 
¢ | Average 22 17 16 I'— 56 1.93 
Slow 8 6 3 4 21 2.14 
work | Slowest _ 4 I _- — 5 2.20 
| Total No. 67 45 26 6 fs) 144 
| Means 2.21 2.91 2.96 3.5 0O r= .60 
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The correlation coefficient was calculated according to the 
=xy 


familiar Bravais-Pearson formula y= Vere which resulted 
in the equation jinn This is a surprisingly high 


value, considering the fact that the observers were not told in 
what terms to define degrees of attention. They were, how- 
ever, frequently warned not to judge these degrees on the basis 
of an estimation of the accuracy or quickness of the work, 
and as a rule they faithfully followed this instruction. The 
introspections do not, however, throw much light upon the 
methods of estimating attention used by the various observers. 
Occasional hints indicate a few general facts: in the case of 
P, the estimation was mostly based upon the ease with which 
the. different sums occurred inconsciousness. N usually relied 
upon his memory of the force with which the distraction im- 
pressed him; while T used as a basis the presence or absence 
of motor concomitants or ‘‘general nervousness’. However, 
these criteria do not seem to have been used consistently or 
uniformly, por were the observers always aware of their own 
methods. (This fact tends to make the close correlation be- 
tween the subjectively estimated degrees of attention and the 
objectively determined quantity of work the more remarkable, 
and should lead to greater confidence among psychologists in 
the observer’s ability to make reliable estimates of quantitative 
aspects of his own consciousness. Our results are entirely 
different from those obtained by Peters, and our later experi- 
ments show that the trustworthiness of introspective estimation 
of degrees of attention can be still further increased by the 
adoption of a uniform principle of differentiating such degrees. 

On the other hand, the plethysmographic curves, that were 
to have shown the muscular rigidity of the left hand, gave 
absolutely negative results. In most cases they were perfectly 
smooth, while with one observer they gave sometimes distinct 
pulse records. Out of 128 experiments with P, only 6 showed 
brief irregularities, with N this number was 17, with T 12; 
and most of them occurred in the very earliest experiments. 
Hence it was impossible to discover any kind of correlation 
between the state of bodily rigidity and mental work. In this 
respect, then, the application of our principle of comparing 
two expression-methods failed, mainly because of an unfortu- 
nate choice of the methods to be compared. The principle 
itself is not affected by these negative results, and awaits 
further test. 


Since the results of the first group of experiments had inci- 
dentally shown how well even unsystematic introspection is 
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able to reveal subjective variations of attention, they offered a 
sufficient inducement for continuing these experiments as an 
explicit application of the second principle mentioned above. 
In other words, our problem shifted to this: How closely are 
the introspective estimates of attention correlated with quanti- 
tative changes of an objectively measurable character? In 
order to obtain systematic uniformity in the results, it was ad- 
visable to prescribe to the observer the terms in which he was 
to estimate the degrees of his attention. We followed Titch- 
ener’s suggestion in asking the observers to base their sub- 
jective estimates of attention upon differences in the clearness 
of the mental processes attended to. In general, the procedure 
in this second group of experiments remained the same as in 
the first group. A few slight changes in method and material 
will be mentioned later, but the plethysmographic handle was 
not removed, chiefly because we wished to keep the external 
conditions of the experiments as constant as possible. 

In order that the observers might become perfectly familiar 
with the introspective differences of clearness, they completed 
a large number of preliminary experiments, which were later 
repeated with those who observed in the third group of 
experiments. Besides, several undergraduate students, who 
at the time were members of the introductory laboratory course, 
were asked to take part in these preliminary experiments, 
mainly in order to see how easily they learned to distinguish 
between differences of clearness and differences of intensity. 

The method in the preliminaries was in general this: two 
metronomes were set going at different rates, about 100 and 
120 strokes per minute, and the observer, who sat with his 
back toward them, was asked to count the number of sounds 
between coincident strokes. Then the same stimuli were re- 
peated, but the observer was required to perform some mental 
operation, for example, spelling or reciting in a foreign 
language, adding or subtracting successively the same number, 
naming rapidly the states with their capitals along the Atlantic 
coast, etc. Each experiment should not last longer than a 
minute or two. After several paired experiences of this kind, 
the observer is not only able to compare the differences between 
the clearness of the metronome strokes in the first and in the 
second case, but is also ready to assert that the strokes were not 
always equally clear or obscure. As soon as this stage is 
reached, the experiments are repeated with the same or similar 
material and the observers are encouraged to estimate, first the 
larger, later the finer, differencesin clearness. Some observers 
will easily construct for themselves a scale of five or more steps 
from very clear to very obscure, while others will prefer to use 
rough differences in terms of per cent. Nearly all of our 
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observers, both experienced and inexperienced, found it rela- 
tively easy to apply some such gradation of clearnesses. In 
all these preliminaries the differences between the focal and 
the peripheral processes were rather large. The efforts to in- 
duce clearnesses which lay nearer the middle of the arbitrary 
scale were most successful when the observer was requested to 
hum to himself a more or less familiar melody and gently beat the 
time to it with hand or foot, while either one or both of the two 
metronomes were striking their own rhythms. Another effec- 
tive method was to spell long phrases, or to add or subtract 
series of figures, to the rhythm of ametronome. After several 
days of practice the more experienced observers were able to 
give a fairly complete analysis of their consciousness during 
an experiment, and to estimate without difficulty the clearness 
or obscurity of every mental content experienced by them. It 
seemed, at least according to some of the observers, that the 
comparison of simultaneous processes as to their degree of clear- 
ness facilitated especially the task of analyzing a complete con- 
sciousness even in entirely different experiments. 

After eight or ten hours of practice the observers P, N, and 
T had worked out for themselves, with suggestions as toa 
uniform terminology from the experimenter, the following scale 
of nine degrees of clearness: 


1. About 90-100%—= maximally clear or excellent attention 
2. 80- very clear ‘‘ very good 
3 clear ‘‘ good 
& fairly clear ‘‘ fairly good 
5. 50- fair fair 
6. ‘f 40- 50%= fairly vague ‘‘ fairly poor sis 
8 “ 20 37%=— very vague ‘‘ very poor Re 
o- 20% = absolutely obscure no 


Later, during the experiments in the dark room, all the 
observers added, of their own accord and independently of one 
another, an intermediate step between the first and the second 
degree, while IT’ made one also between the second and the 
third degree. 

The experiments of the second group were resumed in the 
dark room about the middle of April. The distractions which 
had been used in the first group were again employed, but 
now in various combinations, in order to find out whether 
this would make them more effective for inducing different de- 
grees of attention, In the four simplest cases two auditory 
distractors were combined in the following way: 

1. two metronomes of different rates, 100 and 120 per 
minute, 
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2. one metronome and the electric bell, 

3. one metronome and the electric tuning fork, 

4. the bell and the fork. 

In the next four combinations the visual distraction caused 
by a medium rate of flicker was added to these pairs. Finally, 
three simultaneous distractors were given in this way: 

I. two metronomes of different rates, the bell, and the 
fork, 

2. two metronomes of different rates, the bell, and the 
flicker, 

3. two metronomes of different rates, the fork, and the 
flicker. 

The addition tasks were continued with one degree of diffi- 
culty only, but the figures 43-47, 53-57, 63-67, and 73-77 
were given in the four different orders of Table IV. The 
number of single additions in one experiment was reduced 
from 30 to 20, so that the last ten (without any distractions) 
were omitted. Instead of this, during every hour one of the 
four experiments was completed normally, that is without any 
distractors, in order to be used as a standard of comparison. 
The normal series, as well as the series with the various com- 
binations of distractions, were so distributed over the whole 
group of experiments as to occur with equal frequency in the 


TABLE IV 
To: 323, 115, | To: 292, | To: 332, 948, | Ze: 4664, 445, 
or II7 or 229 or 338 or 446 
Add: Add: Add: Add: 

56 47 46 73 
45 63 64 55 
67 56 73 64 
74 44 57 47 
54 73 43 74 
73 55 66 54 
63 76 55 65 
44 66 77 56 
55 77 65 75 
77 46 54 46 
64 65 47 63 
46 54 74 45 
53 45 63 53 
65 67 53 67 
76 53 48 76 
57 75 75 57 
47 64 67 77 
43 74 56 44 
75 57 45 43 
66 43 76 


first, second, third, or fourth place of an hour’s work. After 
3 days’ preliminary work with normal series only, each ob- 


| 
; 

f 


THE MEASUREMENT OF ATTENTION 


513 


server completed 60 experiments, of which 44 were done with 
distractions, so that each distractor combination occurred four 
times. 

The questions for introspection were also somewhat modi- 
fied, in accordance with the uniform standard of differentiating 
degrees of attention, and now ran as follows: 


(1) Making the relative clearness of the adding process the crite- 
rion for degrees of attention, and calling the absolute maximal clear- 
ness which you can experience under most favorable conditions 100% 
or excellent attention, what percentage of attention or what degree of 
clearness prevailed, during the experiment, for the adding process? 

(2) Was it constant, or intermittent, or changing to more or less? 

(3) On the same basis of distinction, what degree of clearness or 
attention would you ascribe to other mental processes that occurred 
during the experiment? 

(4) Were they uniform, or variable, and how? 

(5) Were you distracted by anything ‘else? If so, by what and 
how much? 

(6) Was the distraction continuous or intermittent? 

(7) What affective processes or moods dominated your conscious- 
ness during the experiment? 

(8) Can you add any other appropriate remarks? 


Besides, the observers were again expressly cautioned xof 
to estimate their attention by the apparent temporal rate or 
the seeming correctness of their calculations. The general 
instruction was to concentrate attention upon the adding- 
process and to neglect as much as possible any intentional or 
accidental distractions. The large number of introspective 
data obtained from these, as well as from the other observers 
in later experiments, furnish interesting facts concerning the 
steadiness of attention and the problem of the two levels, 
which will be discussed later. 

The results of this second group of experiments showed 
plainly that even the most complex combinations of distractors, 
after a few days’ work, were unable to induce great variations 
of attention. Instead, toward the end of the whole group, 
most of the normal series were actually performed at a slower 
rate than the distraction series. Throughout the whole course 
of this group of experiments a slight and gradual practice 
effect was noticeable which, in the case of P and N, mani- 
fested itself in both a shortening of the time and in smaller 
deviations from the general average. In the case of T, how- 
ever, a rather sudden improvement occurred about the middle 
of the whole course, while his variations from the average re- 
mained as great as in the beginning. 

Although the distractions were not as effective as expected, 
yet the attention to the adding-process was not the same in all 
experiments, but varied between the first and the fifth degree ; 
most frequently it was judged ‘‘very good’’, in a few cases it 
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sank tothe fourth degree, once it was estimated by N at ‘‘fair’’, 
and once at ‘‘fairly poor’; but all these lower degrees occurred 
during the first few days, before the distractions had lost much 
of their effectiveness. In the case of P attention was most 
frequently judged at the highest degree, and only once or 
twice below ‘‘very good’’. This agrees perfectly with the 
quality of his work, the rate of which is much faster and the 
quality more uniform than that of the other two observers. 
Table V allows a detailed comparison of the subjective esti- 
mates of attention in terms of clearness with the average time 
(in seconds) of the experiments at these levels. With all three 
observers there is a perfect correlation between their best at- 
tention and their shortest time, and between correspondingly 
lesser degrees and longer times. The fractions given under 
the item Error have for their numerator the number of ex- 
periments belonging to each rubric, and for their denominator 
the number of errors occurring in these experiments. Wherever 
the m. v. is given as 0, only one experiment occurred under 
that rubric. 


TABLE V 
Degrees of Attention 


P 


‘First ‘Betw. 1-2 Second Betw. 2-3 Third 4and5 


Total 54 4.2 $357 3-718 63554 6 of — — 
N No. 67 7.7 69 3.73% 717833 — —— 78864 95 
T Expts.— —— 60 9.6 }§ 649.5 799.5 875.0 } 
P Normal 59 3.2 § 54 33 6320 % 6 — — 
N 67 77271 26§ 857% —-—-—- & of —- — 
T Expts.— —— 6313. 668 76424 ——— — — 
P Distr’n 53 4.4 $258 3.444 62504 — —— —-— — — 
T Expts.— ——55 649.5 83 11 87504 — — 


In the whole Table there is but one case in which a lower 
degree of clearness shows a shorter average time than the next 
higher degree. This is due to the fact that all 4 experiments 
of the lower degree occurred within the last two weeks of work, 
while 6 of the 8 experiments in the higher degree came in the 
first three weeks, so that in this particular instance a cumu- 
lative practice effect obscures the correlation. On the whole, 
however, the shortening of the times due to practice was so 
gradual and constant that the correlation still holds, with but 
few exceptions in the case of N, if the whole period of experi- 
menting is divided into 3 equal parts of 5 days’ work each. 
We omit the table, because it is very like Table V. In a 
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similar way, we also fractionated the results with reference to 
the number of distractions used, and found that the correlation 
in this case holds with practically the same uniformity. The 
fact that the difference in the averages of two successive col- 
umns is only a few seconds is not surprising, if one considers 
that the difference in clearness itself is at best only very slight. 
On the other hand, the great regularity of these results and 
the general uniformity of the correlation, in spite of the very 
small differences in degrees of attention, are the best evidence 
for the general validity of our conclusion that the degrees of 
attention may be very accurately estimated by introspection, if 
they are distinguished in terms of the clearness of the mental 
process attended to. 


Because the experiments of the second group involved only 
the higher degrees of attention, and since they were not numer- 
ous enough for certain degrees, our next problem was to find 
a method that should induce all possible variations of attention 
to a given task. At the same time certain other requirements 
had to be fulfillede<In the -first-place, the efficiency of the 
work performed must depend as exclusively as possible upon 
the degree of attention given to it and as little as possible upon 
such factors as practice, fatigue, mood, etc. In the second 
place, the performance should never become entirely automatic 
or habitual, no matter how frequently it was repeated. Thirdly, 
it must require absolutely continuous attention, so that a 
momentary lapse should at once manifest itself in a momentary 
reduction of the quality of work. Lastly, the execution of 
the work must easily submit itself to a scale of quantitative 
gradations. 


———T he kind of work which seemed to fulfill these conditions best 


of all was a modification of W. McDougall’s method of mark- 
ing irregularly arranged and step-fashion exposed colored dots 
or circles.’ The exposure was made by means of the memory 
apparatus furnished by Spindler and Hoyer. The largest of 
the 5 aluminum cylinders belonging to it has a circumference 
of 48cm, is 7.7cm high, and gives 24 successive exposures. 
We fitted a large neutral-gray cardboard around the black 
metal exposure frame, in order to screen from the observer the 
whole apparatus and the experimenter. An electric light of 
16 c.p. was fixed just above the exposure slit in the metal 
frame, so as to give a constant illumination and to do away 
with the shadow which by daylight the observer’s hand and 
pencil cast upon the visual field. Another small screen pro- 
tected the observer’s eye from the direct light of the bulb. An 


1 McDougall: Brit. Journ. of Psychol., I, 1904, 438. 
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armrest was adjusted to the table in order to support the right 
arm from elbow to wrist, and to bring the hand exactly in front 
of the exposure slit. 

The rings or circles to be marked were the common mathe- 
matical sign for the circle, approximately 3mm in diameter 
(or 10-point of printers’ size), as the sample shows. They 


© 


© 


were printed in red ink upon strips of white paper which could 
be pasted tightly around the cylinder. The circles were ar- 
ranged in 5 different irregular patterns which could be used in 
either direction so as to give really 10 different series. The 
lateral or horizontal deviations were also much larger than in 
McDougall’s case, allowing for 5 different positions of the 
circles within a space of 32mm, thus making the distance be- 
tween two neighboring positions 8mm. The greatest lateral 
deviation between two successive circles was 24mm, or the 
length of three positions; however, this occurred only once or 
twice on each strip. The series thus far described will be 
referred to as ‘‘normal patterns’’, in distinction from the fol- 
lowing ‘‘complication patterns’’ which were also employed. 
In one kind of series, which may be called the ‘‘letter pattern’, 
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the circles appeared in rows of capital letters (10-point printers’ 
size), each of the 24 rows on a strip containing 8 letters, their 
lateral distance from each other being 8mm. The whole strip 
thus forms a sort of printers’ pi, with the red circles mixed in. 
In another kind of series, the ‘‘digit pattern’’, the numerals 2 
to g were substituted for the letters, so that each numeral 
occurred only once in a row. The figures show some 
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samples of each of the three patterns (with the exception that 
the circles are not painted in red). Finally another series was 
the ‘‘color pattern’’, in which little colored paper disks, of 
the size of the circles, were pasted on the strips of paper, 
in place of the letters or numerals. The colors used were blue, 
yellow, red, green, black, neutral gray, blue-green, purple, 
reddish orange, and yellowish orange. They occurred in ir- 
regular order, the last four also with irregular frequency, but, 
like the letters and numerals, about equally often in each of 
the nine possible lateral positions. 

The marking of the red circles, which was done with a pointed, 
medium soft pencil, consisted in drawing a straight vertical 
line through the centre of the circle so that its length was 
about twice that of the diameter and extended the length of a 
radius above and below the periphery. Through the slit, 
2x6.5 cm, inthe black metal screen in front of the cylinder, 
one circle, or one whole row of letters, numerals or colors, with 
a circle among them, was exposed at a time for a fraction of a 
second, coming to a momentary rest and then disappearing 
quickly while the next rowcame intosight. The speed of the 
successive exposures could be regulated by means of adjustable 
fans, and it was so chosen for different observers as to be the 
fastest rate at which they could do the best possible work. 
The two observers who took part in the final series marked the 
24 circles in 12 seconds; the three observers in the preliminaries, 
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who had less practice, varied between 15 and 22 seconds. 
The reason for drawing a line, instead of making a dot, as in 
McDougall’s experiments, was that the former way of marking 
secured greater continuity of attention by filling out the entire 
interval of exposure, thus preventing momentary wanderings 
of attention, or at least revealing them by a bad mark. 

In determining the quality of the task, the first four marks 
in each experiment were disregarded, in order to eliminate the 
effects of the initial imperfect motor preparedness. The 20 re- 
maining marks were graded in the following way. On the 
basis of 100% for an absolutely perfect record, each individual 
perfect mark received 5%. A single error, which reduced its 
value to 4%, consisted either in a slight variation of the length 
or the direction of the line, or in the failure to pass through the 
centre. If two such errors occurred together, or if the line 
touched the periphery of the circle, the mark was graded 3%. 
If three errors came together, or if peripheral displacement was 
combined with a change in either length or direction, the value 
of the mark was 2%. Finally, if the line did not touch the 
circle at all, or if it could not be classified under any of the 
above headings its value was 1%, while an entirely omitted 
mark was graded zero. The sum of the 20 individual values 
thus represents an exact measure of the accuracy of marking 
during any given experiment. 

For the purpose of inducing a greater range of degrees of 
attention to the marking test, our experimental arrangement 
offered numerous possibilities, because it involved three kinds 
of variable factors. In the first place, the stimulus itself could 
be either the normal pattern or one of the three combination 
patterns. In the second place, the task could be either a 
single task, namely marking the circles only, or a double task, 
namely marking the circles while performing simultaneously 
some mental operation like spelling, calculating, reciting, 
memorizing, etc. (other kinds are mentioned also by McDou- 
gall). Finally, the direction of the attention was variable ; it 
could be shifted from the marking to the mental operation or 
even to the accompanying letters, numerals or colors. 

In the autumn of 1908 a number of preliminary experiments 
were done, mostly for the sake of a general orientation. The 
observers were Prof. I. M. Bentley (B), Dr. W. H. Pyle (P), 
and Mr. T. Okabe (O), the latter a graduate student in the 
department of psychology, with considerable experience in 
introspection. B and O took part in 30 and 4o experiments 
respectively, while P finished as many as 60. These prelimi- 
naries showed that the method was adequate to our purpose 
and that it also fulfilled the other requirements. Hence the 
experiments were continued in February and March, 1909, with 
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Miss H. M. Clarke (C) and Miss A. de Vries (V) as observers. 
Both were pursuing graduate work in psychology and had 
several years’ training in experimental work. They each com- 
pleted 130 of the final experiments, in which the following 
combinations of the three variables occurred : 


Stimulus Task Direction of Attention 


I. Normal pattern Marking circles only To the Marking task only 

2. Letter pattern 

3. Digit pattern “ “ “ 

4. Color pattern “ “ “ “ 
and 

5. Normal pattern ” “ Spelling “ “ Spelling “ “ 

6. Letter pattern “ “ “ 

7. Digit pattern “ “ “ 

8. Color pattern “ “ “ “6 “ “ “ 
and 

9. Normal pattern Reciting Reciting ‘ 

Io. Letter pattern “ “ “ “ 


12. Color pattern se ae ae ae ae 
13. Letter pattern Marking circles only To the Letters only 

14. Digit pattern ‘“ Digits “ 

15. Color pattern Coun * 


Other combinations had also been tried in the preliminaries, 


_ but with less success; for example, interpreting as letters cer- 


tain tactual impressions upon the left hand. In the combina- 
tions 13 to 15 the direction of the attention to the letters, 
digits, or colors, was aided by requiring the observer to form 
ajudgment, say about the most frequent or least frequent let- 
ter, numeral, or color, or about some combination of them. 
In the case of the combinations 5 to 12 the marking of the 
circle was done on a lower level of consciousness; it had, so to 
speak, to take care of itself. 

From 5 to 8 experiments could be finished in one hour. At 
the end of each experiment the following questionary was 
answered : 


1. How much attention (in terms of clearness) was given: 
(a) to the marking of the circles? 
(b) to the other required task? 
(c) to other sensory or ideational processes? 

2. How steady was this clearness (or: within which limits did it 
vary), and which degree of clearness was the most frequent 
with regard to: 

(a) the marking of the circles? 
(b) the other required task? 
(c) the other mental processes? 

What affective mood prevailed during the experiment? 

At how much is the quality of marking the circles estimated in 
terms of per cent.? 

5. What other relevant comments can you make upon this experi- 

ment? 


There was at first some difficulty in the estimation of the 
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clearness of the marking. This task involves the visual per- 
ception of the circles and their positions as well as _ kinzs- 
thetic sensations from the quick motor adjustments of the hand 
and the movements of the pencil. After some practice, how- 
ever, these factors fused into a conscious complex of homoge- 
neous clearness which was easily estimated. Rare exceptions 
to this were always revealed in the introspections, and if in 
such cases the differences in clearness between the three factors 
were only slight, their average was accepted as a final estimate, 
while if the differences were more than two degrees of clearness, 
- the experiment was disregarded and repeated lateron. Ina 
few cases, observer V felt unable to make a judgment about 
the clearness of the marking, because her attention was too 
intensely directed to some other task. These doubtful cases 
were classed in the ninth degree, which represents ‘‘least or 
no attention.’’ 

The results of the marking tests agree perfectly with those 
of the adding tests, and extend the correlation between degrees 
of attention and quality of work to the lower levels of clear- 
ness. Table VI shows the average value and the mean varia- 


TABLE VI 


| et Degrees of Attention 
| First |Second| Third | Fourth] Fifth | Sixth 


Obs. |Av. MV/Av. MV|Av. Mv|Av. MV|Av. MV/Av. MV! 


5-0 | 49 6.0} 406.9] 29 7. 
5-0 | 43 4-0] 41 5-6] 4o 5. 
5548.5 $4 


tion of the experiments made at the various clearness levels. 
Only in the case of P the values obtained at two levels were 
combined, because they were not very numerous, while the 
results of Band O, although they show a similar tendency to 
correlation, were too few to justify their tabulation. The 
results of C and V were treated also by the Bravais-Pearson 
formula. For this purpose, the whole range of the calculated 
values of work, from the lowest to the highest per cent. was 
divided into nine equal parts, which were then compared with 
the nine degrees of clearness. The correlation-coefficients 
obtained under this arrangement were .83 and .73 from C and 
V respectively. These two figures show beyond doubt that 
introspectively distinguishable variations of attention are very 
closely paralleled by corresponding differences in the accuracy 
of work performed at these different levels of attention, pro- 
vided that the estimation of degrees of attention is done in 
terms of clearness values, and that the work itself is as little 


Seventh|8th and 9th 
Av. MV| Av. MV 


; 
C | 764-9] 71 3-0 | 67 5-3 | 61 4-5 | 6 
Vv 77 3-4 | 70 3-5 | 63 5-3 | 51 5-3 6 
P | 85 2.1 7742.9 | 716 3 
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as possible influenced by anything else but changes in atten- 
tion. 

The objection might be raised that our observers based 
their judgment of degrees of attention upon an implicit estima- 
tion of the value of their work ; this estimation is easier, since 
daily life offers many opportunities for practice in judging one’s 
own work and ability. If this were the case, however, the 
correlation between the estimated and the calculated value of 
the work should at least be just as great as, if not greater 
than, the correlation between estimated attention and calcu- 
lated work. But the correlation coefficients for estimated and 
calculated work were .76 and .28 for C and V respectively, as 
compared with .83 and .73 in the previous correlation. This 
difference shows plainly that our observers used a criterion for 
the judgment of degrees of attention different from that em- 
ployed in the estimation of the quality of the work. What 
their criteria were can be best shown by quotiug from a summary 
introspective description given by C and V at the close of the 
entire work with the marking tests. 

Observer C who, like V, preferred to estimate clearness 
differences in terms of per cent., employs ‘‘asort of schematic 
visual image of 100, rather complex,’’ but somewhat different 
from her customary visual image of the whole number-scale. 
She described the latter as a line going out to the right in a 
horizontal plane, while the visual clearness scale is a line that 
goes out straight in front of her, with its farther end slightly 
raised. She goes on to say: 


“Clear out at the other end I can see visually the roo, and that is 
the clearest part for me of the whole thing, which is becoming very 
shadowy toward me. Theclearness degrees represent themselves to 
me by the approach they make to the oo mark. It is a matter of 
clearness in memory; if the circles stand out plainly in memory 
(after the experiment) I put them high on the scale, if not, I put 
them low. There seems to be a cumulative effect of the twenty-four 
circlesin anyexperiment. Sometimes, however, a single circle stands 
out strongly, but this does not affect the whole estimate. ° 
find a great difficulty in noticing strain, because something else is so 
much more interesting that the strains are too much in the back- 
ground. Sometimes the strains are noticed later (after the experi- 
ment), as¢. g. ina fatigued hand, but ordinarily they are too much 
in the background to be remembered even later.’’ As to her judg- 
ment of the quality of work, C says: ‘“‘the ease with which I mark 
enters sometimes into my estimates. I also had often some kind of a 
general impression as to how many good and bad marks there were. 
If I could not remember this I took it for granted that my work was 

or. It was always pleasant when the work seemed easy, and un- 
pleasant when it seemed hard. The cumulative effect of these 
individual feelings influenced my judgment of the quality of the 
work.”’ 


These introspections are in close agreement with her re- 
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sults. She has fairly definite, reliable, and constant criteria 
both for her clearness estimates and for her judgments of 
work, and hence her correlation coefficients are remarkably 
high, namely .83 and .76 respectively. She was never in 
serious doubt about either of her two estimates, and hesitated 
only rarely in cases of the very lowest degrees. In this re- 
spect she differs widely from observer V, who in 20 out of the 
130 experiments was unable to tell what kind of work she 
had done, especially if her attention had not been directed to 
the marking. V was also much more uncertain about the 
lowest degrees of clearness, and the averages of work (given 
in Table VI) for these lower levels are very little different 
from one another. Her final introspections indicate that she 
was aware of this weakness, and they also show plainly that 
her clearness estimate could not have been influenced by an 
evaluation of her work. She says: 


“T valued thecircles in terms of clearness. Sometimes I could dis- 
tinguish between their visual clearness and the motor clearness of 
marking. Sometimes I was not conscious of seeing the circles at all. 
The thing attended to was always very much clearer than the others, 
which receded the more into the background, the higher the other 
process was. My standard is either maximal or minimal, that is, I 
estimate from ‘‘no attention’’ upward, or from ‘“‘maximal attention’’ 
downward. With my strongest attention there is no strain sensation, 
but after the experiment is over I feel relaxed, from which I infer 
that I must have been strained before, although I did not notice it, 
because my attention was too good on the task. The scale was not 
visualized; it is simply a matter of clearness of the object attended to. 
The quality of work had never influenced the estimate of the atten- 
tion. In fact the estimate of the work was mostly a guess. I never 
remember the marking of the circles collectively. If I saw myself 
making a bad mark I judged my work usually very poor. When my 
attention is on some other task, I certainly do not focus my eyes 
upon the circles, and the marking seems to do itself. ‘It must be 
analogous to the automatic writing of answers to questions without 
hearing the questions.”’ 


There can be no doubt, therefore, that the objection men- 
tioned above does not hold. 

The main problem of our investigation has thus received a 
satisfactory solution. We have shown that the assumed 
parallelism of the expression-methods, especially as far as the 
measure of precision is concerned, rests upon solid introspec- 
tive evidence, if clearness is accepted as the essential charac- 
teristic of attention. At the same time we believe that our 
results have brought us within reach of a new and fairly defi- 
nite method of measuring attention, for the results have shown 
that degrees of clearness are just as accessible to introspective 
determination as variations of the intensity of sensations. 
This was somewhat surprising to ourselves, because we 
doubted in the beginning the adequacy of introspection, and 
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expected at best only a rough parallelism between estimated 
degrees of attention and calculated degrees of precision in 
work. There is sufficient warrant in our results for the 
assumption that continued practice will lead at least to a differ- 
ential clearness limen which may be just as definite and pre- 
cise as any other psychophysical difference limen, while on 
the other hand it may be perhaps more difficult to establish 
the least possible or the highest possible clearness degree for 
any given mental process. However, the determination of a 
difference limen for clearness would be the most important 
step toward an exact measurement of the concentration of at- 
tention. It would enable one, by starting with a certain 
clearness degree of a given mental process under fixed experi- 
mental conditions, either to increase or decrease that clearness 
by just noticeable differences, until the maximum or the mini- 
mum of attention to the particular process is reached. 

The results of our experiments also give some indication 
that the increase or decrease in clearness depends not so much 
upon the nature and number of distracting stimuli as upon 
certain other factors. The chief among these seem to be the 
kind and complexity of the tasks involved and the instructions 
or directions for subsequent introspection. Peters had already 
shown that attention with Ainstellung is more concentrated 
than without it. Now the Zinstellung itself depends largely 
upon the Aufgade or instruction. If only one task is to be 
performed, as, for instance, in our case, the marking of the 
circles in the normal and the combination patterns, it is neces- 
sary before every experiment to state at least whether maximal 
or normal attention is required, otherwise the LFinstellung is 
determined by chance and will result in a larger range of de- 
grees of attention. If two tasks are to be performed simul- 
taneously, for example, the marking together with the reciting, 
the spelling, or the counting of certain combinations, then it 
must be indicated which task is to be attended to, and to what 
extent the other may be neglected. Such an instruction is 
easier to follow than the requirement to give to both tasks an 
equal amount of attention, especially if they are very different. 
How far the nature and complexity of the tasks to be per- 
formed determine the degree of attention given to them is 
shown in Table VII. The vertical columns of figures headed 
by the 9 degrees of attention indicate the frequency with which 
the marking in different experiments was done at the various 
levels. The individual means for each observer as well as the 
combined means are shown in the last two columns, while the 
column before gives the total number of experiments in each 
case. In the first four rows of the Table the clearness of the 
marking test when done alone is compared with the clearness 
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TABLE VII 
Degrees of Attention Means 
No. | Nature of Expts. Obs.| 1 2 34 56 789) T. | Ind. |Comb. 

Norm. and Comb’n-P 920 95 I 44 | 2-32), 3 
Marking Circles V ft 44 | 2.31 

2 | Norm. and Comb’n-P Cc 3 28%! 28 } 4.28 5.0 
Marking and Reciting | V 14 67 82 | 28} 5.81 , 
Norm. and Comb’n-P Cc 24 97 42 | 28) 5.46 5.8 

3 | Marking and Spelling | V 3.58 75 | 28| 6.21 | 
Combination-P Cc 32 66 733)30/61 

4 | Attention to Comb’n Vv 3 4 8 11 2 2} 30 | 6.3 “ 
Normal Pattern 4998 631 40] 3-4 | 3.54 

5} All possible Tasks V 8 34 $3 34 

6 | Letter-Pattern Cc 633. 68 6 30 | 4-43 | 4.9 
All possible Tasks Vv 2 43 38 S328 
Digit-Pattern | Cc 25 14 94 121) 29/ 4-55 | 4.8 

all possible Tasks $2423 38 73 imi 

8 Color-Pattern Cc 2333 38 5 
All possible Tasks $6 821 5-58 ‘3 


of the same test when most of the attention is given to reciting, 
to spelling, or to some combination of letters, digits, or colors. 
The latter kinds of task require very high degrees of clearness 
for themselves and permit only very little attention to be given 
to the marking, namely about the 6th or 7th degree as a rule, 
the two means being 6.1 and 6.3 for C and V respectively. 
Spelling allows more attention to be given to the marking, and 
reciting still more, while of course the marking alone may in- 
volve the very highest degree of clearness. The influence of 
the complexity of the patterns is shown in the last four divi- 
sions of the Table. Work done with the normal pattern per- 
mits as a rule the highest attention to the marking, the letter 
and the digit patterns allow very much less, while the color 
pattern allows the least attention to the marking of the four 
kinds of patterns. However, we do not wish to place too 
much emphasis upon these results, because the number of ex- 
periments is not large enough for general conclusions of this 
sort to be based confidently upon them. 

Finally, another point in regard to which the large intro- 
spective material accumulated in the courseof our investigation 
reveals some interesting evidence, is the number of simulta- 
neous clearness levels and their relative distance from each 
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other. (It is frequently maintained that extreme concentration 
to one group of mental processes is accompanied by an equally 
extreme obscurity of other mental processes forming a general 
background, and that less concentration is simultaneous with 
correspondingly less obscure background processes. Pillsbury 
expresses this by saying: ‘‘the amount of attention is practi- 
cally constant and cannot be applied to one object without 
affecting the clearness of others’’.’ So far as our knowledge 
goes, such statements have been based on casual observations 
only, and we have, therefore, thought it advisable to present 
the following Table VIII as giving a numerical expression to 
the facts in question. The 9 large horizontal divisions indi- 
cate the 9 clearness degrees which by introspective estimation 
were assigned to the marking test. The figures in the third 
vertical column tell how frequently with each one of the three 
observers O, P, and V, the marking was estimated at any 
particular level. The next 9 vertical columns of figures show 
in how many cases other mental processes simultaneous with 
the marking at a certain level were mentioned under a certain 
degree of attention. Thus, for-instance, in 24 experiments O 
estimated his marking at the highest level and inthe same 
experiments assigned to other simultaneous processes in 2 cases 
the 6th degree of clearness, in 10 the 7th degree, in 12 the 8th 
degree, and in 6 cases the lowest or 9th degree. In some of 
these cases an observer was able to mention 2 or 3 individual 
contents and to assign to them either the same or slightly dif- 
ferent degrees, in other cases he would give merely their 
average degree, while in a few cases he remained doubtful. 
The last mentioned were omitted from the Table, likewise 
those experiments in which the attention to the marking varied 
between more than two neighboring degrees. In the case of 
observers O and P several practice series were included in order 
to get a sufficient number of results for tabulation. The Table 
shows as definitely as can be expected under our experimental 
conditions that the frequency-modes of distribution for the 
simultaneous processes at first gradually approach, starting 
with 1 and 7, then 2 and 6, then 3 and 5, then they fuse in 
the 4th and sth horizontal division, and finally they change 
places with each other, occurring now at 6 and 3, at 7 and 1, 
at 8 and 1, and lastly atg andr. At the 4th and 5th degree 
of marking, there is no mode distinguishable for the other 
mental processes, because here we have a more or less uniformly 
distributed attention without much of a focus or a background. 
At the 6th level, however, the dual division becomes again 
apparent and remains so for the rest of the Table. This 


1 Pillsbury: Attention, 1908, 9. 
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TABLE VIII 
| | Degrees of attention 
No. | Obs. | T. | I 2 3 4 5 6 7 8 9 |Total 
| 24 2 10 12 6 30 
:i F 13 2 I I 5 6 2 4 aI 
4 I 5 10 
130's| 70|0+70 2 I I 7 20 15 15 71 
| O 8 I I 5 I 8 
a; 2 22 2 . 9 8 5 I 28 
| *¥ 13 I 4 I 2 3 II 
|3 O's} 43 0+43 4 8 695 I 5 4 47 
| Oo re) re) 
34 = 13 2 4 4 2 I 22 
: | 14 I 2 4 I 7 15 
13 O’s| 27 I 2+27 6 8 6 4 2 8 ty 
| O I I I 
i 2 7 I I 3 2 I 8 
id 14 I 2 7 3 I I 3 16 
|3 O’s | 20 I 3 8 4+20 4 3 I 3 25 
| 2 3 I 5 
5 P 5 4 I 3 I 9 
| V 16 5 4 3 3 I I 5 22 
{3 O’s| 24| 6 7 7 3 2+24 2 3 I 5 36 
r © 6 4 I 2 2 9 
6 | 4 6 3 I I 2 3 2 12 
| ¥ 23 6 5 7 I 2 2 8 3I 
30's | 35 6 9 WW 2 3 4+35 5 2 Io 52 
O 6 2 2 2 I 2 3 I 13 
26 | I9 2 4 3 2 I 12 42 
30’s| 32 | ar 4 6 4 2 3 13 55 
oO 8 6 3 3 15 
Si Ff 3 2 2 I 2 7 
Vv 6 6 8 
30’s| 17 9 8 2 I 5+17 5 30 
O 3 3 I I 5 
9 fe) 
Vv 5 4 I I 6 12 
30’s| 8 4 4 I 2 6+8 17 


mutual relation of the two clearness levels in an attentive con- 
sciousness may perhaps be compared to the two levels of a 
quicksilver column occupying about half the space of a U- 
shaped glass tube. The one end of the column cannot rise to 
its maximal height without depressing the other to a minimal 
height, nor can the one end move toward a medium high point 
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without causing the other end to approach approximately the 
same level, but of course from the opposite direction. This 
analogy can apply, however, only to the two-level formation 
of attentive consciousness, which since Leibniz has been known 
under the terms apperception and perception. 

This distinction has not been unanimously accepted by mod- 
ern psychologists as a universally valid description for all pos- 
sible states of attention. Some of the authors’ discover in their 
own consciousness processes of more than two levels of clear- 
ness, while Wirth even seems to hold that at any moment of 
attention all possible degrees of apperception may be represented 
by simultaneous processes and that only ‘‘under certain con- 
ditions, which favor a kind of dual division, it is possible that 
a region, to which a fairly uniform attention is given, may be 
opposed to a ‘background’ or ‘periphery’ of consciousness, 
to which attention is as uniformly denied’’.* To this statement 
we may reply that according to our results the occurrence of 
the two-level formation in the attentive consciousness does not 
depend upon ‘‘certain conditions’, but upon the indivi 
observer. We believe we have sufficient evidence to justify 
the assumption that there are two more or less distinct types 
of observers, those for whom the two-level division is the most 
natural and most common, and those who experience as a rule 
several levels of clearness. 

Of our 5 observers B, C, O, P, and V, who worked under 
identical experimental conditions, the last three reported with- 
out exception the dual division of clear focus and vague back- 
ground. There is, of course, the possibility that during the 
experiment, which lasted at least 12 seconds, processes of an 
intermediate degree occurred but were too fleeting to be recalled 
later. ‘The first two observers, B and C, on the other hand, 
frequently mentioned such processes on intermediate levels of 
clearness. Here again it might be objected that our experi- 
ments did not deal with a simultaneous consciousness, but with 
successive states of attention, which might have exhibited a 
variable maximum of clearness and thus, if viewed as a whole, 
would present simultaneously what really was experienced in 
succession. Wecan only offer in reply the introspective ma- 
terial of our observers. We therefore quote a few passages 
from their introspections: 


Observer B 


(1) Clearness of digits varied from 3-7, some attention was given to 
the whole row, a few individual digits were as high as 3 in clearness. 
Circles pretty dark, never higher than 5, and usually 8, while the 


1Cf. Titchener’s discussion of this topic, Lectures, 220-228. 
*Wirth: Phil. Stud. XX, 493; o Amer. Jour. of Psychol. XX, I. 
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marking was almost automatic, about 7-8. Other processes, ¢. g., 
the noise of apparatus darkest, 8-9. 

(2) Clearness of colors as whole rows 4-5, marking visually 5, as 
motor adjustments perhaps 6. In the background mostly verbal com- 
ments, 6-7. Sometimes flashes of colors, especially red and yellow, 
rose occasionally as high as 3 

(3) Focal clearness was distributed among the circles which got 3. 
Letters were quite varying, those next to the circles between 3 and 6, 
others 8. The general conscious background was very dark and dead, 
about 8 or 9, mostly verbal images, saying ‘‘I must avoid thé letters’’, 
or noise of apparatus, and the general experimental setting. 

(4) Focus on average 3, mostly visual aud kinesthetic. The back- 
ground as arule8,madeupas usual. A few distractions, chiefly verbal 
ideas, rose as high as 5 at times. 


Observer C 


(1) Marking of circles 90%. Individual colors not noticed, per- 
haps5%. But therows assuch were confusing, the difficulty of finding 
circles about 50%, being mostly strain in hand and eye accompanied 
by verbal comment. 

(2) Marking the circles about 80%, the digits not more than 10%, 
they were scarcely seen. But the noise of the apparatus sometimes 
rose as high as 40% and was markedly unpleasant. 

(3) Marking 70%, colors about 30%, noise of apparatus 50%, rose 
so high especially when it suggested ideas of railroad, which were 
mostly visual and about the same in clearness. 


It must be added that even with these two observers the dual 
division was experienced at times; but it is significant that B, 
previous to his participation in our experiments, had firmly 
believed in the universality of the two-level formation. Among 
the undergraduate students who took part in the prelimi- 
nary experiments on clearness, we also found some insisting 
that in their experiences during these experiments as well as 
in their daily life the dual division was only rarely realized. 


““We-must, of course, admit that in daily life we do not usually 


analyze our consciousness, nor do we then sharply distinguish 
between psychological clearness or prominence in conscious- 
ness, logical clearness of the meanings and relations, visual 
clearness or distinctness, and differences in intensity of simul- 
taneous processes. Nevertheless our observers were aware of 
these distinctions at least during the hours of experimentation. 
Adding to this the fact of the difference of opinion among 
expert psychologists upon this very point, we are led to make 
the assumption of two types of attentive consciousnesses, the 
dual division type and the multilevel | type.* Whether these 
two types are mainly a matter of individual difference of con- 
stitution or of training and habit, or whether they depend upon 
certain psychophysical conditions within the same individual, 
must be left for experiments to decide. The distinction is not 


1Such a possibility is, if not admitted, at least implied in Titch- 
ener’s Lectures, 228. 
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intended to be a substitute for Titchener’s hypothesis that in 
the two-level formation there may occur slight differences of 
clearness both in the focus and in the periphery, but is offered 
rather as a supplement to serve its purpose until a better ex- 
planation is proposed to account for the differences of introspec- 
tion regarding the number of simultaneous clearness levels in 
the attentive consciousness. Our results furnish, asa matter 
of fact, many instances for the coexistence of small clearness 
differences on both the upper and the lower level of attention. 


In conclusion we may briefly restate the general results of our 
investigation : 

(1) Avery close parallelism was found to exist between 
introspectively distinguishable variations of attention and cor- 
responding differences in the precision of work performed at 
these levels, under the condition that the estimation of degrees 
of attention was made in terms of clearness and that the work 
itself was not influenced by anything else but change in atten- 
tion. 

(2) Under the same conditions the introspective estimation 
of the quality of the work was not as reliable as the evaluation 
of the degrees of attention. 

(3) It seems possible that by continued practice a differen- 
tial clearness limen may be established which would be of great 
assistance in the measurement of attention. 

(4) The degree of concentration does not depend so much 
upon the nature and number of distractions, as upon the nature 
and complexity of two simultaneous tasks and the preliminary 
instructions regulating LZinsfellumg and direction of attention. 

(5) There seem to be two types of the attentive conscious- 
ness, the dual division and the multi-level formation. 

(6) In thedual division type of attention a reciprocal rela- 
tion exists between the two levels; that is, the higher the 
apperceptive level rises, the lower the perceptive level falls, 
and conversely. 
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Psychology uses many terms designating states of con- 
sciousness, which are much in need of accurate definition. 
Such terms as surprise, belief and expectation are often used, 
but no one has ever carefully analyzed the states which these 
terms designate. The particular patterns or types of con- 
sciousness for which they stand have not been adequately de- 
scribed. The present study attempts to perform this service 
in the case of expectation. If expectation is a state of con- 
sciousness having characteristics which differentiate it from 
other states, characteristics which constitute it a distinct type, 
careful investigation ought to disclose these characteristics. 
On the other hand, if expectation has no constant character- 
istics which differentiate it from other states, investigation 
ought to reveal that fact. The experiments reported in this 
paper were begun in the hope that they would enable us 
either to give an accurate description of the expectant con- 
sciousness, or to prove that expectation has no distinguishing 
characteristic. 

There are plenty of psychological studies which describe 
the effects of expectation on other mental and physical states 
and processes. We find described the effect of expectation on 
reaction time, on perception, on apperception, on feeling, on 
illusions, on disease and the curing of disease, but we seldom 
find any attempt to describe the state itself. It is with this 


1 From the Psychological Laboratory of Cornell University. 
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description that the present paper is solely concerned, and no 
reference will be made to the effects of expectation, or to its 
relation to other states and processes. 

An account of the treatment that expectation has received 
from psychologists in the past is difficult. It has been treated 
from very different points of view, so that it is not always 
easy to make out an author’s meaning. And such treatment 
as the subject has received has usually been quite incidental, 
often a mere mention in the consideration of some other sub- 
ject. We find it considered under emotion, and also under 
cognition; it is sometimes called a feeling, sometimes a process 
or attitude. The reason for this state ofaffairs is plain. In 
all the literature, we can find no account of a single experi- 
mental study of expectation. Systematic psychologists give it 
either casual treatment or none at all; and when they have 
anything tosay onthe subject, their account seems to be based 
on general principles, or on observation incidental to the reac- 
tion experiment or some other experiment into which expec- 
tation enters as a factor. Sometimes, indeed, they may rely 
on mere psychological tradition; and one may remark that a 
good deal of psychology is still mere tradition. Psychological 
interest takes certain directions, and certain fields are more or 
less carefully explored, until their psychology comes to be 
written with considerable accuracy. But when the systema- 
tist comes to a subject that has not been carefully worked out 
from the experimental standpoint, all that he can do is to de- 
pend on his everyday experience and on what he finds in the 
literature. This is precisely the case with expectation. There 
has been only one psychological monograph written on the 
subject, that of C. Hitchcock; and this was written, so far as one 
can tell by reading the paper, without the performance of a 
single experiment. 

There are, perhaps, several reasons why no one has yet 
worked out the nature of the expectant consciousness. In the 
first place, every one knows what is meant by the term, every 
one knows an expectant consciousness when he meets it. 
Why, then, go to any further trouble about it? Inthe next 
place, when one goes beyond a mere general account, and 
undertakes to give an accurate description of the expectant 
consciousness, one finds this special task as difficult as the 
general task is easy. One has to deal with the relation of 
images and kinzesthetic sensations to perceptions and to one 
another. One has to operate not so much with qualities as 
with the attributes of clearness, time and intensity. The 
study of the relative clearness-values and temporal relations of 
images and kinesthetic (and other organic) sensations pre- 
sents unusual difficulty to an analytical introspection. Only a 
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person of long training and practice in introspection is com- 
petent as anobserver. The average observer in a psychologi- 
cal laboratory misses the very things that one must know to be 
able to describe the state of expectation. The kinzesthetic and 
other organic sensations may even escape his notice entirely. 
He may speak of images when the actual content of his con- 
sciousness is kinesthetic sensation. It has been the writer’s 
good fortune to have as observers graduate students of several 
years’ experience in introspection. Finally, there has been no 
great incentive to an analysis of the expectant consciousness. 
The effects of the state in shortening reaction time, in produc- 
ing illusion, its effect on discrimination, on apperception, and 
on association are fairly well known. And since every one 
knows in a general way what the expectant consciousness is, 
only one interested in the analysis and description of all con- 
scious states and processes for their own sake could offer an 
apology for further excursion in this field. Such an interest 
the author confesses to have, and such an apology he begs to 
offer. 

Although the psychology of expectation has fared badly in 
systematic psychology, the literature of the subject cannot be 
neglected. For more than one writer has clearly conceived 
the nature of the problem, and some have come near to the 
correct solution. Our treatment of this literature, however, 
need not be exhaustive. We shall mention only those authors 
who have had something pretty definite to say. Most recent 
writers define expectation in terms of attention, and, in par- 
ticular, asa preparatory attention. 

Kiilpe’ treats expectation as a form of attention in which one 
is preparing for a coming state, process orcontent. This form 
of attention owes its specific characteristic to certain complexes 
of organic sensation, and may be either pleasant or unpleasant. 
The effect of expecting pleasantness or unpleasantness is the 
same as the effect of attending to these affections, 7. ¢., it 
reduces their intensity or entirely prevents their arrival. The 
feeling-tone of an expectant state is complicated by the fact ~ 
that the idea of the expected impression may have its own 
specific affection, and the strains and other sensations of the 
state have also their affective tone. For instance, the idea 
may be pleasant and the sensations unpleasant. The feeling 
tone of the state as a whole is then determined by the stronger 
of these affections. For Kiilpe, accordingly, expectation is 
consciousness when one is preparing for an impression that is 
about tocome. This preparation consists in such things asa 
favorable attitude of the body, an adjustment of the sensory 
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apparatus, the arousing of ideas of the coming impression, 
verbal ideas of the coming task or judgment, and so on. 

Lehmann’ describes expectation mainly in biological terms, 
but in so far as he is psychological, in terms of attention. 
He says that, in expectation, the attention is directed upon an 
image and also upon an action or movement to be performed. 
He means, of course, that one attends to the idea of a certain 
stimulus that is to come and also to the image of a certain 
movement that is to follow the stimulus. This idea of move- 
ment brings about an innervation of muscles, particularly of 
the muscles which regulate the internal organs, and it is 
normally these organs that are excited during expectation. 
However, Lehmann differs from Kulpe in holding that ex- 
pectation is always unpleasant. 

Sully? agrees in the main with Kilpe. He points out the 
fact, however, that a succession of impressions must previously 
have taken place if one member of a series of impressions is 
to call up the idea of the next, and thus cause the next to be 
expected. And this expecting of the next impression consists 
merely in the having an idea of it, and in having the proper 
bodily attitude for its reception, together with a readiness to 
act in conformity with the occurrence. The conscious aspect 
of this readiness is strain sensation. Sully speaks of this asa 
strenuous activity, a stretching forward of the mind, and differen- 
tiates the state from memory, which he calls a passive state of 
mind, by the characteristic of ‘‘tension, effort or strain’’ 
Sully also points out that a certain interval of time must elapse 
after a perception, or the idea of a coming impression will not 
arise. 

Titchener * also treats expectation as anticipatory attention, 
and says that he means attention to the idea of something that 
is to happen in the future. He points out that the term ex- 
pectation should be applied to a certain s¢ate of consciousness 
and not to an emotion accompanying that state. It is well to 
have had this distinction made, for it is in this connection that 
we find most confusion in the literature. Many writers speak 
of the emotion or feeling of expectation when they really mean 
the feeling accompanying the strain sensations prominent in 
the expectant state. 

Wundt* also considers expectation a state of consciousness 
in which the attention is directed not upon a present but on a 


Die des menschlichen Gefiihisiebens, 
1892, 394. 

2J. Sully: Outlines, 253-258. 

8K. B. Titchener: Primer of Psychology, 153. 

4W. Wundt: Grundziige der physiologischen Psychologie, 5th ed., 
iii, 346. 
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future impression. He means, apparently, on the idea of the 
future impression ; for one cannot attend to something not yet 
in the mind. Wundt finds in expectation three constituents : 
strains, memory images, and a characteristic feeling of unrest. 
He considers the feeling the essentially important thing in the 
expectant consciousness, and says that it becomes painful if 
the strain sensations are much prolonged. The memory ele- 
ments, on the other hand, may sink to a lower level of con- 
sciousness, from which they strive toward apperception. It is, 
however, difficult to understand how expectation can be a 
state in which one is attending to memory images, while these 
images still remain outside the focus of attention. 

This striving toward apperception introduces us to Lipps’ 
who, in the peculiar terminology of his system, speaks of ex- 
pectation as a striving. According to Lipps, in expectation, 
an idea is striving toward sensation or perception. In another 
connection, he calls expectation an associative striving. Lipps 
seems to mean, interpreted in more familiar terms, that a con- 
sciousness whose main content is an image striving to become a 
perception is an expectant consciousness. This striving, which 
he attributes to the idea, represents merely the strain and other 
organic sensations which are given in expectation. 

Dewey* may be mentioned as a representative of those psy- 
chologists who have called expectation an emotion. For him, 
expectation is the feeling that accompanies the stretching 
forward of the mind. Lipps and Wundt say that expectation 
is just this stretching forward, this striving; Dewey, that it is 
the feeling that accompanies the striving, not the striving 
itself. 

Hitchcock * who, as mentioned above, has written the only 
psychological monograph on this subject, considers expectation 
a state of consciousness in which images or ideas are regarded 
as substitutes for sensational contents which are to be later 
experienced. Her article is considered at length on a later 

age. 
In addition to the views given above, there are formal and ~ 
logical treatments, of which Ward’s may be taken as typical. 
We take no account of those in this paper, since they are 
theoretical constructions that must be examined and tested by 
appeal to the facts. 

It is evident from this brief outline, that the tendency among 
psychologists is to regard expectation as a form of attention, 


1Th. Lipps: Grundtatsachen des Seelenlebens, 669; also, Leitfaden 
der Psychologie, 217. 

2J. Dewey: Psychology, 273. 

8C. Hitchcock: The Psychology of Expectation, Psych. Rev. Mon. 
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namely, anticipatory attention. Some authorsthink that there 
is a characteristic feeling tone, others that there is no common 
feeling element. 


EXPECTATION OF VISUAL STIMULI 


Experiments with the exposure apparatus. We now turn to 
the experimental work which was done in the Cornell labora- 
tory during the years 1907-1908 and 1908-1909. At the 
beginning of the work we made the general assumption that 
expectation is a state of consciousness beginning with a sensa- 
tion or perception and followed, after a short interval, by an- 
other sensation or perception. The first sensation or percep- 
tion gives rise to the expectation of the second sensation or 
perception. We conceive the problem to be, chiefly, the 
determination of the type or pattern of consciousness which 
lies between these two sensations or perceptions. What is the 
mind like when it is waiting? What is it to await a thing 
with the assurance that it will happen? What is the difference 
between the relation that exists between two perceptions that 
are connected by the tie of expectation, and that existing be 
tween two perceptions otherwise connected? These were our 
problems. The direction which the experiments should take 
was suggested by everyday experience. To give an instance: 
I stand by my window looking out over the town and see the 
steam rising from the mill-whistle. I expect that in a moment 
I shall hear the sound of the whistle. Put into general terms, 
this experience of the whistle is somewhat as follows: An in 
variable succession of stimuli after a time causes the second to 
be expected when the first of the series is perceived. We 
therefore decided that what was needed to solve the problem 
was to bring the mill-whistle intothe laboratory. We planned 
means of giving the observers an invariable succession of 
stimuli, not only in the field of audition but also in vision, 
touch and temperature. We constructed an apparatus that 
would serve for both vision and audition. This apparatus will 
be designated the exposure apparatus. It consisted of a pen 
dulum, 130 cm. long, having a large bob of lead. ‘The 
pendulum swung from across-bar of wood mounted with sharp 
iron points resting on metal plates. The mounting gave 
practically no friction. By rack and pinion attachments the 
wooden bar supporting the pendulum was made to move a 
carriage in the horizontal direction. This carriage carried the 
stimulus to be exposed, and in front of the carriage was a large 
black cardboard in which were the exposure holes and slit. 
From the cardboard hung a black cloth, entirely concealing 
the apparatus behind. ‘The two exposure holes were 144 cm 
in diameter, and the exposure slit was 2 cm. wide and 25 cm. 
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long. The pendulum was held at the top by a clamp and set- 
screw, so that its length could easily be changed, and therewith 
the rate of speed of the carriage. 


(1) Expectation of colored stimuli after an auditory signal 


This, the first set of experiments, was performed essentially 
as follows. The observer was seated about one meter in front 
of the exposure apparatus, and instructed to look at the hole; 
behind this exposure-hole the carriage carried a small colored 
disc, and as a color passed the hole it could be seen by the 
observer. The carriage, at the beginning of an experiment, 
was pushed as far as it would go to the observer’s right, and 
the pendulum was fastened to one side, ready to swing, and 
held in position by aclamp. Torelease the pendulum the ex- 
perimenter struck the clamp with a piece of wood. The noise 
of this stroke was the signal for the experiment to begin. At 
first, the observer was told nothing about what would happen; 
he was only to look at the exposure hole. In a very short 
time, the signal stroke threw the observer into the expectant 
condition. In order to get the best possible analysis of this 
expectant state, we varied the experiment in all possible ways. 
The colors could be known, and the time between the signal 
and the appearance of the color could be known; the color 
could be known and the time unknown; the color could be 
unknown and the time known; or the color and time could 
both be unknown. 

The observers for this experiment were Dr, L. R. Geissler 
(G), assistant in psychology; Dr. T. Nakashima (N), fellow 
in pyschology; Miss Cheves West (W), fellow in psychology; 
Miss Helen Clark (C), scholar in psychology; Mrs. Helen 
Piotrowska (Pi), and Mr. W. S. Foster (F), graduate students 
in psychology. By the help of an assistant, the writer (Py) 
was himself able to make several hundred observations. 

We give first the results obtained from G. 


Time and color known. The color used was green. The green was 
followed in about three seconds by blue. This experiment was re- 
peated 100 times in the course of a month. G’s consciousness may be 
characterized by saying that it consisted almost wholly of verbal 
ideas; there was an almost total lack of memory ideas, there were 
practically no visual images of the coming color, and there was no 
feeling. Only twice was there any hint of an image of the coming 
stimulus; and, in these cases, there was no color in the image; it had 
the form of the stimulus but was gray. It may be said, however, 
that this observer was not visually minded. At the beginning of the 
experiments, he hardly knew, from his own experience, what a visual 
image was like. Later on in the work, he frequently got visual 
images. 

Before quoting from G’s introspective reports, it is necessary to add 
a statement of the directions given the observers in regard to their 
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reports. They were asked to report the contents of consciousness 
that followed the signal given at the beginning of the experiment. 
They were also told to describe the contents with reference to the 
distribution of clearness and intensity and the temporal! relation ex- 
isting among the different parts of consciousness. They were further 
instructed to report any affective tone that might accompany the 
ideational content. G, now, gave such reports as these: ‘‘I kept 
saying ‘when is the blue coming?’ expecting it with every shift of 
the green. I heard myself saying ‘now, this time’ and so on, until 
the color was there.’’ 

“T noticed at first that the green seemed to shift faster than usual, 
but even then thought this an illusion. I noticed quite distinct 
quivers in my tongue, as if I wished to say something. I interpreted 
these as tendencies to verbal expression. I began to think of the 
color blue, this was done in verbal terms, though quite uninten- 
tionally. My emotional mood was quite uneven and variable.” 

“I kept saying ‘blue, what is blue like?’ After that, I fe/t like a 
conscious blank. I wondered, finally, why no ideas came to me; there 
was the staring at the moving color; but noises and organic sensa- 
tions, which I notice while giving this report, I did not notice while 
observing. I cannot tell what was in the focus of attention.”’ 

“I feel that I am staring blankly at the hole,’’ he reported in one 
experiment, and added this comment: ‘‘From my experience in 
everyday life, I remember that this has always been so. Before the 
beginning of a play or concert at the theatre, I am the dullest 
blankest mind imaginable, often ashamed of it but helpless.’’ 

Stimulus unknown, time known. In this experiment G. was told 
what the time of waiting would be, but did not know, in any 
given case, what the color of the stimulus would be. 

G's experience was practically the same as in the preceding experi- 
ments, as a few quotations will show. ‘I was definitely expecting 
another color of the same size and kind, thisin verbal terms. I had 
no visual images. I asked myself how a red stimulus would look, 
but no red visual image came. When the stimulus came and was 
actually red, I had an intense feeling of pleasant relief, but do not 
remember any organic sensations. The mental processes forming 
the conscious background were very vague.”’ 

“Color came before it was expected. The time interval was vaguely 
estimated; and after a certain lapse of time, the ideas came ‘the next 
swing of the pendulum will bring the color’; this was muscular or 
organic.’ 

“This time, the idea of time was most prominent. I was trying to 
see what the idea was made up of, and this caused the interval to 
seem somewhat shorter. I said to myself ‘it ought to come now’ 
long before itcame. I was greatly interested in the idea of time and 
had no images of color.’’ 

Time unknown, stimulus known and constant. Nothing new came 
out in this form of the experiment. The verbal ideas reported usually 
had reference to the time of appearance of the stimulus. 

Stimulus and time both unknown. ‘The type of consciousness here 
was, in general, the same although organic sensations were sometimes 
reported, especially in the longer waits. G. would say, ‘‘For the first 
time I was conscious of my eyes, and of an effort to keep them fixed 
on the hole; I felt a little excited organically.” 

“T had expected, at the very beginning, a blue; this expected blue 
existed in the form of a verbal idea.”’ 


The results obtained from N. were quite different so far as the con- 
tents of consciousness were concerned. N. had visual images of the 
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color where G. had chiefly verbal ideas. N. also had more organic 
sensations than G. N. seldom reports any verbal ideas. With this 
observer we performed some 250 experiments, distributed among the 
four variations of the experiment as described above. His intro- 
spections were often more general than were G’s. We give typical 
sentences. When the time and color were known, N. would say: ‘‘I 
had the idea of blue while looking at green.’’ Again, ‘‘Strong mus- 
cular sensations.’”’ ‘‘Too much absorbed in green, so that there was 
not much idea of blue.’”’ Again, ‘‘At the latter part of green, the idea 
of blue came in and gave a feeling of satisfaction.’’ Again, ‘‘From 
the early part of green the idea of blue came in, and the attention 
fluctuated between the perception of green and the idea of blue.’”’ N. 
gave this report many times. He had very vivid visual images. 
At other times he would say, ‘‘From the beginning of the green I had 
idea of blue while looking at the green.’’ Again, he said, ‘‘Vivid but 
fluctuating idea of blue while looking at the green.’’ In nearly all 
the above cases, N. reported strain sensations in the eyes. Several 
times he reported that the memory image of the blue actually mixed 
with the perceived green and gave him a blue-green. For example, 
he said, ‘‘While expecting the next color there was a fused or mixed 
color sensation of the present sensation with the expected color, the 
sensation green with the idea blue.’’ With the stimulus varied and 
unknown to the observer, while the time was kept constant, N’s in- 
trospections were much the same. He reported ideas, strain sensa- 
tions from the eyes and organic sensations. The ideas, however, 
since he did not know what color was coming, were usually memory 
images of the color given in the preceding experiment, sometimes 
ideas of several colors which had been given him in recent experi- 
ments. He would, for example, say: ‘‘The idea of yellow was present 
till the appearance of red, whose appearance was very striking be- 
cause I had never expected that color.’’ Again, he says: ‘I had 
memory of what had happened before in the last experiment; it was 
perfect memory of the order and arrangement of expected ideas, the 
actual appearance of color and the affection at the time. The ap- 
pearance of dark brown was strikingly unexpected.’’ N’s intro- 
spections in the other two types of experiment were not different in 
any essential. Many of his observations, especially when the nature 
of the stimulus was unknown, appear not to fall at all into the cate- 
gory of expectation. The sigval color would appear and give rise in 
N’s mind to various colors previously seen. Since he seldom speaks 
of verbal ideas, it is often difficult to say whether he expected any 
particular color or, indeed, expected anything. 


We did not give C. all the variations that were given to the first two 
observers, but instead passed before the exposure hole a series of four 
small colored discs on a white cardboard. This series was repeated 
many times. C. combines, in a measure, the characteristics of both 
G.and N. After one perception, she would have usually visual im- 
ages of the coming color and also verbal ideas of it. She seldom 
reports strain or organic sensation. The colors of the discs were red, 
yellow, green and blue, and appeared in that order C. would report: 
“After the experiment began, and before the first color appeared in 
the hole, I had visual image of all four of the colored discs; when the 
first one appeared I had image of the remaining three colors, and so 
on to the end, and I said the names of the coming colors each time.’’ 
Ayain, “I had image of red alone, then of yellow alone, then of green 
and blue together.’’ 


W. was given the same succession of colors asC. The experiment 
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was not carried very far with her, however, since her experience was 
much the same as thatof N. During the waiting period of the ex- 
periment she would have visual images of what was coming; but she 
reports few organic sensations and also few strain sensations. She 
would usually give some such report as follows: ‘I expected the 
colors in the correct order; had image of them all in a row before 
the first color appeared.” 


(2) The successive appearance of the same visual stimulus 


The purpose of this experiment was to repeat under labora- 
tory conditions a type of experience rather common in every- 
day life. A piece of colored paper was fastened to the carriage, 
and passed first by the right and then by the left hole. The 
interval between the two appearances could be varied by 
changing the rate of the pendulum. The appearance of the 
color in the one hole was the signal for its future appearance 
in the other hole. The difference between this experiment 
and the preceding will readily be seen. A color appears, then 
disappears, and in a moment appears again at another place. 
To see the color the second time, the direction of gaze must 
be transferred to the second hole. We found this form of ex- 
periment one of the most fruitful for a study of the subject, 
and repeated it many times. There were, however, only two 
observers, C. and Py. 

The usual report of C. was as follows. She would perceive 
the color in the first hole, and this would be focal until the 
color moved by and passed out of sight. Then her eyes would 
move to the next hole and fixate that; frequently there were 
strain sensations from the eyes, and sometimes more generally 
from the body. There would arise a visual image of the color 
coming into view behind the second exposure hole. This 
visual image appeared in nearly half (41%) of the observa- 
tions; when it did not occur, kinzesthetic and organic sensations, 
and also verbal ideas, were always prominent. 

In the writer’s case (Py), kinzesthetic sensations were practi- 
cally always present (in 90% of thecases). Organic sensations 
were present in 70%, verbal ideas in 57%, while images were 
reported in less than 8% of the observations. Images played 
a much less important, and kinzesthetic and organic sensations 
a much more important part, than in the case of C. Inthe 
earlier experiments, verbal ideas were more common than 
in the later. Quotations from the introspections will illustrate 
this type of experience. 

(C.) ‘Saw the holes, then the red gees as it came by the first 
hole; it seemed to stop there, and I had the verbal ideas ‘it is slow’. 
Then it passed. While waiting for the color to appear in the second 
hole, I had visual images of the red square crossing the hole. Un- 


pleasant.’’ 
(C.) ‘Saw the holes; saw the color pass the first hole; had image 
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of the color in the second hole moving a little, not clear; verbal ideas 
‘it is coming now’; organic sensations from breathing; then color 
came to the second hole. No feeling.’ 

(C.) ‘Saw holes and shadows, then color coming; verbal ideas ‘it 
is very slow’; then, before the color came to the second hole, had the 
verbal ideas ‘the holes seem yellow’; no image; rather pleasant."’ 

(C.) ‘‘Saw holes; had strain sensations in eyes, organic sensations 
from breathing; then noticed the second hole; vacant stare till color 
came; unpleasant.’’ 

(C.) ‘Saw the first hole, second hole in the background; motion 
of the carriage attracted my attention to the second hole; strain sen- 
sations from the eyes; then my attention went to the first hole; saw 
the color pass; then moved my eyes to the second hole; strain sensa- 
tions from my eyes again; no image; no feeling.’’ 

(C.) “Saw shadows, then color pass the first hole, then visual 
image of the color passing the second hole, slightly pleasant.’’ And 
so the reports run. In general, it may be said that the observer 
moved her eyes to the second hole as soon as the color had left the 
first hole; then she would often have an image of the color passing 
by the second hole, unless organic sensations, kinzsthetic sensaticns, 
or verbal ideas were in the focus of attention. These four constitu- 
ents of the waiting consciousness are so vague that when one or two 
rise to the focus of attention, that is to say, to a fair degree of clear- 
ness, the others are very low in clearness-value and often below the 
limen of consciousness. 

The writer’s introspections run as follows. (Py) ‘‘Saw the first 
hole; then as the color appeared, I said ‘red’; then the left hole was 
in the focus of attention; there were organic sensations from breath- 
ing, and these were slightly unpleasant.” 

(Py.) ‘‘Saw the first hole, heard the noise of the pendulum, fixated 
the left hole and had strain sensations from the eyes and neck; then 
saw the red paper pass the second hole.”’ 

(Py.) ‘‘Said ‘now it will come’; then saw the red paper in the first 
hole; had bodily and eye movements corresponding to the movements 
of the pendulum; these were felt consciously as organic sensations 
and kinesthetic sensations. I began to say ‘now it will come’; per- 
ception of the left hole and strain from the eyes in the background, 
organic sensations rather high in the background.” 

(Py.) ‘Said ‘here it is, now it comes’, then my eyes fixated succes- 
sive portions of the cardboard between the two holes; these fixated 
portions of the screen were in the focus of attention; next came the 
verbal ideas ‘now it will come’, and I fixated the second hole, which 
then rose to the focus of attention with definite strain sensations from 
the eyes and neck; then the color appeared in the second hole.’’ ‘ 

(Py.) ‘A general strain coming from tense muscles holding the 
head, neck and eyes still; eyes steadily fixated the right hole; the 
perception of the right hole was in the focus of attention, then the 
color, and then the cardboard between the two holes, then the left 
hole; increasing strain sensations, a quiver in the throat; a suppressed, 
nascent ‘now’; the color appears in the left hole.’’ 

(Py.) ‘Color in the right hole; then verbal ideas ‘here it is here it 
is’ as the eyes moved with the pendulum noise, fixating successive 
points between the two holes; in a short time, quite involuntarily, my 
eyes fixated the left hole and it sprang into clearness; strain and 
organic sensations; then came the color.’’ These illustrations are 
sufficient to show the character of the experience. 
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AUDITORY STIMULI 


Two classes of experiments were performed with auditory 
stimuli, (1) with noises and (2) with tones. The first class 
of experiments was performed with the exposure apparatus. 
Attachments on the carriage were so arranged that they 
pushed off steel balls and caused them to fall into a light 
wooden box, thus producing a sharp noise. The height of 
fall, and therefore the loudness of the noise, and also the 
interval between the first and second noises, could be varied at 
will. The second class of experiments was performed with 
tuning forks. 


(1) Experiments with Noises 


The general method of this experiment was the same as that 
first described with colors. The observer was seated before 
the apparatus and told to listen for sounds. The pendulum 
was released as before, the blow that released the pendulum 
making a sharp noise that served for the starting signal. ‘The 
moving carriage pushed off successively two and, in some 
cases, three balls. To change the intensity of the sound, we 
raised or lowered the boxes into which the balls fell. The 
observers were given the same directions with regard to their 
introspections as in the case of visual stimuli. 


Observer F. 


While waiting for the sounds, F., after the experiment had pro- 
gressed for some time, had auditory images (memory images) of the 
sounds of the falling balls, sensations of strain from the throat as if 
trying to produce the sounds, and visual images of falling marbles 
which he imagined the balls to be. He also reported strains about the 
ears. His introspections run like the following: ‘‘After the first 
noise I had auditory image of what the next sound was to be like, 
also had visual image of marble falling through hole and dropping 
into a box.’”’ Again: “I looked attentively at the screen, at a place 
which I thought was directly in front of the marbles, and not at the 
place whence the sound isto come. It seems as if I wished my eyes 
to aid my ears. I kept imaging the marbles dropping. Had visual 
image of the box into which the marbles were to drop, although I 
have never seen it, and have never seen the mechanism of the 
apparatus behind the screen.’’ Again: ‘‘My sound images were not 
very distinct; my mind was filled with visual images of what was 
happenivg behind the screen; was under great strain.’’ And again: 
‘“‘Had visual images of balls falling.’’ At another time he says: 
“After the first noise, had very distinct memory image of it; strains in 
the muscles below and in front of the ears; the image of the sound 
to come was very indefinite; my atlention was not on it and seldom is. 
Had a tendency to make a sound like the coming one, t. e.,1 had 
kinezsthetic speech images.’’ 

N., while waiting for the second noise, had auditory images of the 
noise, sensations from the throat in trying to produce the noise, and 
strain sensations about the eyes and face. He says in his reports: 
‘‘There were subjectively reproduced sound-sensatious from my vocal 
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organs, as if I was myself producing the expected sound.’’ At an- 
other time he says: ‘‘In all these expectations there are kinesthetic 
sensations from my eyes, mouth and throat, which correspond to 
those in actually hearing and producing the sounds.”’ 

Pi., while waiting for the second sound, had no verbal ideas, but 
had auditory images of the sound as remembered, visual images of 
falling and rebounding balls, and strains about the face. The follow- 
ing are typical introspective reports: ‘‘Had in memory the succession 
of sounds of rebounding balls, as in preceding trials.”” ‘‘Attention 
was on image of the expected sound; there were strain sensations 
from the teeth which were tightly pressed together, and from lips 
which trembled a little.’ ‘‘Time seemed longer; there was strain 
sensation from a slight tension of the limbs, and also sensations from 
compressed teeth and trembling lips. The sound of the falling balls 
was clear and pleasant; a faint picture of a silvery ball falling 
appeared.’’ ‘Pronounced muscular tension in the upper part of the 
body, organic sensations from the holding of the breath, strain sensa- 
tions from twitching of the eyelids; said verbally ‘it is coming, 
coming, coming’.”’ 


(2) Experiments with Tones 


Three tuning forks, ¢, ¢, and g’, mounted on resonance 
boxes, were used for this experiment. The method of the 
experiment was to strike the forks in the order c,’ e’, 2g’, allow- 
ing a short interval between the tones. O sat with his back 
toward the forks. To introduce uncertainty into the experi- 
ment, the observer was sometimes told that the order of the 
tones would be varied. The time interval between tones, and 
the intensity of the tones were also varied. 

In this experiment, G. always had auditory images of the 
coming tone, when he knew the order in which the tones 
would be given, and had sensations from the throat’s setting 
for the next note. He also had visual images of the forks in 
their arrangement on the table. When he did not know the 
nature of the coming stimulus, his mind was chiefly filled with 
verbal ideas, referring to the nature of the coming stimulus. 

In this particular experiment, most work was done with C., 
who made in all about 100 experiments. C. was more varia- 
ble than was G. Her auditory image of the coming tone was 
sometimes clear aud sometimes obscure. She nearly always 
had sensations from her throat, as it adjusted itself for the 
next note. In addition, she had strain sensations more or 
less general over the body as she waited for the coming note, 
and she frequently reported organic sensations connected with 
breathing. In geueral, after the first tone was given her, she 
had an auditory image of the coming tone; in subdued man- 
ner, she sang the tone herself; and she had strain and organic 
sensations due to tension of the muscles of the body and toa 
controlled breathing. This experience occurred when the 
nature of the coming stimulus was known. The following are 
typical introspections: 
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“After the first signal, had organic sensations from breathing, 
auditory image of coming tone, kinesthetic sensations from the 
throat” (5 seconds). ‘‘Sensations from throat quite pronounced, 
organic sensations from breathing, strain sensatious from the eyes.’’ 
(C. often reported a sense of direction toward the forks, and this ap- 
parently came from strain sensations in the eyes: time, 5 sec.] 
‘*Kinesthetic sensations from the lower part of the chest, sensations 
from breathing, auditory image of the coming tone, and strain sen- 
sations from the adjusting of the muscles of the throat’’ (5 seconds). 
‘‘Kinesthetic sensations from breathing, general strain sensations 
from the whole body, strains in the face and eyes and lips.’? This 
general strain in the whole body is often reported, and once, when 
the wait was I5 seconds, C. says: ‘‘Organic sensations from breathing 
almost painful (so long a wait), verbal ideas about its ‘being a long 
time.’ Sensations from the throat, and visual image of the forks in 
their arrangement on the table.’’ 


Knowing that he almost never has an auditory image, the 
writer was curious to know what would characterize his own 
consciousness while waiting fora tone. He secured an assist- 
ant to strike the forks, and acted as an observer in a number of 
experiments. Not once did he have an anticipatory auditory 
image of the coming tone. He practically always had organic 
sensations from suspended or controlled breathing, and usually 
strain sensations more or less general over the body, and par- 
ticularly strain sensations in the eyes. He had an image of 
the forks, in their arrangement on the table, and when one 
fork was sounded his eyes turned to the next fork—as he saw 
it in imagery; this turning of the eyes gave slight strain 
sensations, doubtless the source of the sense of direction. 

These experiments, done under laboratory conditions, are in 
agreement with his general observation of similar experiences 
for the last three years. Almost every day he has turned his 
attention to the analysis of an expected sound, usually the 
library clock striking the hour, or the whistle signalling the 
weather prediction for the coming day. At such times, the 
experience begins with the first stroke of the clock or the first 
blast of the whistle. The body is at once thrown into a 
characteristic attitude of waiting. This attitude gives rise to 
strain sensations, more or less general; nearly always there are 
organic sensations, and sensations from the eyes as they turn 
toward the source of the expected sound, or as they roll up- 
ward as if to cut out al actual visual sensation. If the time 
of waiting is rather long, there are verbal ideas, sometimes 
vague, sometimes quite clear. ‘The verbal ideas seem to occur 
most often when the experience is one whose sequence is not 
entirely certain, or when the time of wait is several seconds in 
length. ‘The following are typical reports of introspections in 
experiments with the forks. (Py.) ‘‘Verbal ideas before the 
first tone; I was not sure that I had heard the signal, and the 
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verbal ideas were on this point. The first tone came, and 
then my eyes turned to the next fork; there were strain sensa- 
tions from my eyes and body generally; on a lower conscious 
level were organic sensations.’’ Once, when the coming tone 
was unknown, ‘I had verbal ideas and organic sensations; 
these were in the focus of attention alternately. I said, ‘now 
which will it be?’ then the body tightened up and gave a gen- 
eral strain, and immediately there came organic sensations.’’ 
Again, when the wait was long, ‘‘I said, ‘What next? ”’ 
But the turning of the eyes and a general set of the body 
which followed gave sensations which formed the focus of con- 
sciousness. Again, ‘‘almost the whole body took part in the 
wait. My eyes turned toward the forks; there were organic 
sensations from breathing; general strain sensations; and ver- 
bal ideas, such as ‘now, there is that tone, the next one is 
coming’.’’ 


EXPECTATION OF TOUCH AND TEMPERATURE STIMULI 


Only a few experiments of this kind were performed. The 
results obtained were quite definite, and extended experiments 
seemed unnecessary. Several methods were used, with four 
observers. The methods were as follows. The observer sat 
by a table, with bared arm lying on the table, and eyes closed. 
For known stimuli, the experimenter would touch the palm of 
the observer’s hand at definite intervals with a cold metal rod. 
Compass points were also used. First one point would be 
placed upon the palm of the hand, and then two points; this 
procedure would be repeated over and over. To introduce un- 
certainty, the interval was varied and, in the case of the points, 
the place and order of application. In temperature stimula- 
tion, a cold and a warm metal were used, and applied to differ- 
ent places on the observer’s arm. In definite expectation, 
some observers had chiefly visual images and organic sensa- 
tions, others had strain and organic sensations. When uncer- 
tainty was introduced, verbal ideas played a part. 

To illustrate this form of expectation, the following quota- 
tions may be made from the introspective reports. Pi., when 
a cold metal was applied to the palm of the hand after con- 
stant intervals of waiting, reports, ‘‘There was an intense 
strain before the first application of the stimulus; there was a 
tingling of the muscles of the palm, they seemed to come 
upward with a slight tension. After the stimuli began to be 
applied, there was a feeling of pleasure because of the coolness. 
[The time of experimentation was July.] The sensation of 
coolness persisted after the removal of the metal; during the 
wait between stimulations there was a strain sensation from 
the slight tension of the muscles of the palm; there was a desire 
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to feel the coolness again.’’ The observer also reported vague 
images of the metal which was applied to her hand, but there 
were no verbal ideas. When the same form of stimulus was 
applied, with variations of the time and place of application, 
the observer reports, ‘‘Vivid expectation, strains from the 
trembling palm, pressure image on the palm; there was a 
startling effect when the stimulns was applied to a different 
part of the arm; there were strains from different muscles of 
the body, which twitched. Coolness gave pleasure. When 
the experimenter’s motion was heard, as he moved his arm to 
apply the stimulus, there were strain sensations from the 
swelling of the muscles of the arm. There was a vague 
shadowy image of the experimenter’s arm holding the metal, 
but never any image of the metaltouchingthe arm. Muscular 
(anticipatory) sensations were always most prominent on the 
spot last touched. When the arm was actually touched, the 
cold sensation filled consciousness.’’ This is sufficient to show 
that tactual expectation, for this observer, consists essentially 
in strain and pressure sensations or images, organic sensa- 
tions, and sometimes very vague visual images. In observer 
W. visual images were more prominent, and in the writer's 
case (Py.) verbal ideas were prominent, although he had 
the same strain and organic sensations that were reported 
by Pi. The experience of observer C. was about the same as 
that of observer W. 


THE REACTION EXPERIMENTS 


Many, perhaps most, of the things which we expect bring 
about some reaction on our own part. Doubtless, the prepara 
tion of the body for the coming stimulus and the consequent 
reaction have given rise to the peculiar strain and organic 
sensations prominent in the expectant state. With this belief 
in mind, we planned a series of experiments in which the 
observer should receive a signal and then, after an interval, be 
given a stimulus to which he was to respond as soon as possible 
by movement. After trying many different forms, we chose 
the reaction experiment as the most suitable for the purpose. 
We employed a Sanford pendulum chronoscope with three 
keys. One of these keys was used by the experimenter, and 
the other two by the observer. Both auditory and visual 
stimuli were employed, with four variations: (1) time of wait 
and stimulus known; (2) time of wait and stimulus both 
unknown; (3) time of wait known and stimulus unknown; 
(4) stimulus known and time of wait unknown. 

For visual stimulation, small red and green discs were used. 
They were pasted on a cardboard strip, and concealed from 
the observer by another cardboard strip in front. When the 
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experimenter pressed his key, the cardboard in front fell, and 
the disc was revealed to the observer. 

The auditory stimuli were two noises. The one of these 
noises was produced by striking the reaction key with a piece 
of metal. The other noise was produced by having fastened 
to the experimenter’s key a clapper which struck a bell when 
the key was pushed down. Choice reactions were introduced 
in all those cases in which the observer did not know before- 
hand the kind of stimulus that was coming; in these the right 
forefinger was to respond to the one and the left forefinger to 
the other stimulus. 

The method in the four variations was simple. (1) The 
observer was told that he would be given a certain stimulus 
after a given time, ¢. g., that after five seconds from the signal 
he would be shown the red stimulus, to which he was to react 
with his right hand. (2) The observer was told that, after 
an indefinite time, he would be shown either the red or the 
green stimulus, and that he was to react with the right hand 
to the red and with the left hand to the green. (3) The 
observer was told that after a given time, e. g., five seconds, 
he would be shown either the red or the green stimulus, and was 
to react with the right hand to red and with the left hand to 
green. (4) The observer was told that, after an indefinite 
time, he would be shown a certain stimulus, e. g., red, and 
that he was to react to this red stimulus with his right hand. 

After the reaction, the observer reported his introspections 
to the experimenter, giving the contents of consciousness in 
terms of images, sense-perceptions and verbal ideas, together 
with the affective tone if any were present. The observer 
was instructed to trace the course of his attention during the 
experiment, that is, to describe the relative clearness-values of 
the constituent parts of his consciousness, and also to give, as well 
as he could, the temporal relations of the processes, Three 
observers took part in this experiment: G.,C., and W. After 
finishing with these observers, the writer (Py.) acted as 
observer in a short series of experiments, 

The following are summaries of the introspections. 


Observer G. and stimulus unknown. G.got no images when the 
stimulus was visual, but when the stimulus was auditory he nearly al- 
wavs reported both visual and auditory images; it is to be remembered 
that, during the experiments with auditory stimuli, the eyes were 
closed. The auditory images were of the stimulus, and the visual 
images of the sound-producing instrument. He had images of his 
own hand with finger on the key, also of the bell, and of the experi- 
menter’s hand holding the metal striker. The image of the bell was 
associated to the image of the left hand on the key (the left hand 
was to respond to the bell stimulus). The image of the hand holding 
the metal striker was associated to the image of his own right hand 
with the finger on the key. There were practically always verbal 
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ideas, relating to the nature of the stimulus, and also kinesthetic 
and organic sensations. The verbal ideas were such as, ‘‘Right hand 
to red and left hand to green,’ or in the case of auditory stimulus, 
“Right hand to metal and left hand to bell.”” The kinzsthetic sensa- 
tions were strains in the reacting fingers. When the verbal ideas 
were “Right hand to red’’, the strain would be in the right fingers and 
hand, perhaps extending up the arm. And when the verbal ideas 
were ‘‘Left hand to green,’’ the strains would be in the left hand and 
arm. The organic sensations were in the chest, and were connected 
with breathing. There was no observable uniformity in the affective 
tone reported; it was sometimes pleasant, sometimes unpleasant. and 
often the observation was indifferent. If organic sensations were 
prominent, the experience was usually reported unpleasant. 

Time known and stimulus unknown. The results were much the 
same as in the first type of experiments. There were novisualimages 
when the stimulus was visual, and very seldom even when it was 
auditory. Organic sensations were always prominent, as were also 
verbal ideas, while kinzsthetic ideas were only a little less frequent 
and less clear. 

Time unknown and stimulus known. There was very little imagery 
of any kind in this type of experiment, even when the stimulus was 
auditory. The sensory contents of consciousness were perception of 
the cardboard shield, verbal ideas and kinzsthetic and organic sensa- 
tions when the stimulus was visual, while organic sensations and 
verbal ideas were the prominent contents when the stimulus was 
auditory. The stimulus as image played very little part in conscious- 
ness, which was chiefly kinzsthetic and organic. The stimulus was 
known, so that there was little concern about it. The body was set 
for the proper reaction, the breathing was under control, ‘‘conscious- 
ness was all body”’ 

Time and stimulus known. In these experiments there were rarely 
visual images when the stimulus was visual, but there were both 
visual and auditory images when it was auditory. The visual images 
in the latter case were of the key, the apparatus, and the experi- 
menter’s hand ready to strike the key. The auditory images were 
not anticipatory images, but memory images of the signal key just 
after it sounded. That is to say, they were images not of the next 
constituent of the experience that was being repeated, but of the 
constituent that had just been experienced in perception. The chief 
constituents of consciousness were organic and kinzstheticsensations. 
The experience was almost uniformly unpleasant if the organic seusa- 
tions were prominent. This type of experiment was thus different 
from the others, except that it resembled somewhat the second type 
described above. There was on the part of the observer, a set, an 
attitude. After a certain known time, a known stimulus was tocome, 
and a definite reaction was to follow. Therefore, the observer’s con- 
sciousness was poor in content, except forthe organic and kinesthetic 
sensations of the set. The organic sensations were always present, 
and were connected with a controlled breathing. There were often 
verbal ideas relating to the task, which served evidently to keep the 
body tense and ready for the reaction. The observer was inclined to 
call his mind a blank during these experiments. 

Observer C. Zime and stimulus unknown. In the visual experi- 
ments, C. usually had visual images of the colors, and also images of 
the movements of the experimenter and images of the cardboard 
shield. The images accompanied such verbal ideas as “Right hand to 
red, left hand to green.’’ There were strain sensations in the hands 
and fingers, and there were verbal ideas. The experience was usually 
indifferent. 
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Time known and stimulus unknown. No images were reported in 
the case of visual stimuli; in the case of auditory stimuli, they were 
reported in about 50 per cent. of the observations. These images were 
not auditory images of the coming stimulus, however, but were visual 
patterns of the apparatus, and lines joining the source of a stimulus 
with its corresponding reaction key. In the case of visual stimuli, 
the sensory contents of consciousness were verbal ideas and the per- 
ception of the cardboard. There were usually noticed strains in the 
hand whose reaction corresponded verbally withthe stimulus. In the 
case of auditory stimuli, the chief constituents were kinesthetic sen- 
sations. Occasionally these sensations were low in clearness-value, 
and verbal ideas were prominent. 

Time unknown and stimulus known. Images occurred in one-third 
of the visual experiments and in two-thirds of the auditory experi- 
ments. The prevailing sensory contentsof consciousness were strains 
in the reacting finger. There were occasionally organic sensations 
connected with breathing, and some verbal ideas. The experiences 
were uniformly indifferent. 

Time and stimulus known. Images were reported. There were 
kinesthetic sensations in the reacting finger, but no organic sensa- 
tions were noticed. The kinesthetic sensations coincided temporally 
with images of the hand and finger on the key. Except for the 
images, C. agrees with G. in this experiment; her consciousness was 
poor in contents. The experience was uniformly indifferent. 

Observer W. With this observer only about half as many ex- 
periments were performed as with the other two observers. When 
stimulus and time were unknown, she had images in about one-third 
of the observations. The sensory contents of consciousness were 
cardboard shield, in the visual experiments, with verbal ideas, and 
kinesthetic and organic sensations. The organic sensations were 
from the chest and were connected with breathing. The ideas related 
to the stimulus, and the strains, were in the appropriate hand and 
finger. There was usually no affective coloring. When the time was 
known and the stimulus was unknown, no images were reported. 
There were verbal ideas and strains in the fingers, all indifferent. 
When the stimulus was known and the time unknown, there were 
verbal ideas and strains in the fingers, but only occasional images. 
All were indifferent. When time and stimulus were both known, 
images were reported in about half of the observations. The sensory 
contents of consciousness, in the visual experiments, were perception 
of the cardboard shield, strains in the reacting finger, and verbal 
ideas. The experience was sometimes unpleasant, but was usually 
indifferent. 

The writer need give only a brief account of the experiments in 
which he himself acted as observer. His report is in substantial 
agreement with the others. His experience in general was as follows. 
When the stimulus was visual, the cover-card and strains in the react- 
ing finger and in the eyes were alternately focal. As time passed, the 
reacting finger rose in conciousness to a higher clearness-level, visu- 
ally and in strain sensations, as well as in pressure from the key. 
Low in the background of consciousness were organic sensations. 
Verbal ideas were not prominent, except that they would often occur 
at the beginuing of an experimental series. When the stimulus was 
auditory, the eyes were closed; then arose a vague visual image of the 
place whence the ready-signal came, the eyes were turned in that 
direction; after the signal was sounded, this image passed at once, and 
there appeared a visual image of the table at which the observer was 
sitting, and of the apparatus on it. There was also a vague visual 
image of the experimenter holding the striker, or with finger above 
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the key. This would rise to the focus and then sink to a lower level, 
and then an image of the observer’s own finger on the reacting key 
would rise, and with strains from the finger become focal. While O 
was in this stage of the experience, the reacting stimulus usually 
came; or, in the case of the variable times, attention would shift back 
and forth between these two sets of images and sensations, and the 
time of reaction would depend on what was focal when the stimulus 
came. 


It is interesting to note that in the reaction experiments 
there was little difference in the introspective accounts whether 
the stimulus was known or unknown, ‘This is in direct 
opposition to what should occur if the traditional view of ex- 
pectation were correct. According to that view, expectation 
is a state of consciousness in which the subject is attending to 
an image of a coming impression. But we come back to this 
point later. We must now quote from the introspective 
records, in order to show the typical expectant consciousness 
of the reaction experiment, 


To quote from some of the writer’s introspective reports; when the 
time and stimulus were unknown, he gave such reports as: ‘Organic 
sensations most prominent and unvarying constituent. The breath 
was entirely under control, the breatlring being very slow. I wasready at 
every instant to react; this in conscious terms was constant strain sen- 
sation. There were vague visual images of my hands, with finger on 
the key. The experimenter made a little noise which served to bring 
him visually into the background of consciousness, in image of 
course.’? There were sometimes verbal ideas, as in the following: 
‘Verbal, ‘this will be a long one’, ‘Now I am ready, I shall always be 
ready.’ There was visual image of hand and pressure of the finger. 
The experimenter came vaguely into consciousness visually. There 
was strain in the eyes [the eyes were directed toward the hands]. 
Organic sensations, strains pretty general over the body, indifferent.”’ 
And the following: ‘‘Verbal ideas ‘now, when will it be?’ Noise of 
the drum, visual image of the finger, pressure and strain sensations at 
the same time. Every time my finger rose to consciousness in visual 
image, there was a tightening up of the muscles of the finger, in con- 
sciousness strain sensations. The noise of the drum came in at times. 
There was vague visual image of the experimenter. The time was 
long and the above experience repeated itself.’’ 

In the experiments when all the conditions were known, he would 
report: ‘‘Heard signal, repeated it in throat in some way, noise of 
drum, then my attention went over to my own table and the whole 
thing and the apparatus on it came into visual imagery. Then came 
vague verbal ideas ‘it is about time’, then the chronoscope came into 
visual imagery, and my key and finger, then strain in the hand and 
finger, pressure of the finger, organic sensations from chest.’’ At 
another time he said, ‘‘Caught a bit unaware. I started as usual, 
I moved over to the reacting experiment and had verbal ideas, ‘it 
will bea little while yet.’ I kept my finger tense, however, and had 
some strain sensations from it, but the stimulus came and found me 
in the midst of verbal ideas.”’ 

Observer C. made such reports as follow. Time and stimulus 
unknown, time sixty seconds; ‘‘After the signal I had feeling of 
direction toward the instrument; this was essentially sensations from 
the eyes, that is from eye movement; and the strains in the eyes 
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lasted for some time; then there were strain sensations in the face. 
At intervals, I heard slight sounds made by the experimenter; there 
were kinzsthetic sensations in my fingers. It occurred to me in 
verbal terms that the experimenter was adjusting the bell, so I 
thought the stimulus would be the bell. In the background of con- 
sciousness were organic sensations from breathing.”’ 

Time variable and stimulus noise known: ‘‘I heard the signal; then 
my attention went to image of my reaction key, thento the experimen- 
ter’s key; I then had image of the experimenter striking his key; I 
then had kinzsthetic sensations in my own reacting finger, and these 
lasted till the stimulus came and the reaction took place. The 
experience was rather pleasant.’’ When all the conditions were 
known, she would give such reports as these: ‘‘Noise of signal key, 
verbal ideas of its long continued sound; then my attention went to 
image of my own key, but there were no other images. Indifferent.’’ 
Again: ‘‘Noise of signal, sensations from my reacting finger (it 
trembled), visual image of finger; then came the reacting stimulus.”’ 
And again: ‘‘Ideas of ‘time being short,’ strain sensations from the 
body, more or less general, due to the adjustment of the body, visual 
image of my key and then of the experimenter and then of my key 
again.”’ 

G. Time (ten seconds) and stimulus known. ‘“Kines- 
thetic and organic sensationsalmost entirely. Thenoise of signal key 
set up a strong tendency to react, manifesting itself in strain sensa- 
tions; these were strong and extended up through the trunk. There 
were no images.’’ Again: ‘‘Mostly sensory, auditory-verbal ideas 
and pressure of the key on right finger; then as definite visual image 
as Ieverhad of the two pendulums starting; then came stimulus.”’ 
And still again, he says: ‘‘Mostly an absolute blank; once there was 
pressure sensation, and at about the middle of the time, the verbal 
ideas ‘now it will come pretty soon’, then there may have been some 
vague strain sensations in the reacting hand.’’ It is especially to be 
noted that this observer, although auditory in his general ideational 
type, had not once an auditory image of the coming noise-impression 
in the whole series of experiments with auditory stimuli where all 
the conditions were known. Nor were there any auditory images 
when the stimuli were varied and unknown to the observer. He 
reports in such cases: ‘‘Funny; definite expectation of the bell con- 
sisting in kinesthetic correlation ofthe bell and left hand; strong and 
clear pressure of the left finger on the key strengthened by the verbal 
ideas, ‘this time it will be the left finger.’ Indifferent.’”’ Again: 
“Indefinite verbal expectation of either stimulus, ‘this time I will 
not expect either, nor emphasize either’; verbal ideas concerning the 
time; breathing clear in the background; no images.’? When all the 
conditions were unknown, he reports: ‘‘The processes are becoming 
more and more evasive. The kinesthetic sensations are stronger, 
being very strong this time in the chest; faint strain from holding self 
erect; had in verbal ideas expectation of the bell; the cutaneous sen- 
sations in the left finger were plainly clearer; the right hand came in 
verbally once but made no special impression.’’ Again: ‘‘Definitely 
expected the right-hand stimulus. The right hand was emphasized 
verbally; in spite of this there were strong cutaneous sensations from 
the left finger. I purposely verbally emphasized the right finger to 
counterbalance this pressure in the left finger. There was only a 
vague visual image of the position of the hands.’’ These observations 
are sufficient to show the general character of the experience. 
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EXPECTATION OF WorpDs, NUMBERS AND GEOMETRICAL 
FIGURES 


When one listens to a person who is speaking, one often 
anticipates the words that are coming; and similarly, when 
one reads, there is often an anticipation of coming words, 
phrases and even sentences, The purpose of this series of ex- 
periments was to discover the form and nature of this antici- 
pation, Is it the same thing as the expectation found in the 
other experiments ? 

The method used for these experiments was much the same 
as that employed for the other experiments with visual stimuli, 
described above, By means of the exposure apparatus, type- 
written sentences were slowly moved into view. For this pur- 
pose the exposure slit was used instead of the exposure holes, 
which were closed during these experiments. The slit was on 
the left side of the large cardboard of the apparatus, and the 

entences were moved in from the right. Different rates of 
movement were employed, and many different kinds of material 
were taken, such as quotations from standard literature, defini- 
tions of psychological and othet scientific terms, sentences in 
German, arithmetical problems such as 6+9—=20—5, mis- 
cellaneous material, and also drawings and geometrical figures. 

G. had, during these experiments, the characteristic expect- 
ant attitude of waiting. This attitude, in terms of body, was 
tension and set of muscles, not only of the eyes, but more or 
less of the whole body. The attitude was, however, very 
vaguely expressed in consciousness, In fact it was only by 
making all sorts of variations in the experiments that accounts 
of it are brought out in the introspective reports, ‘These 
variations consisted in increasing or decreasing the rate of 
speed of the apparatus, or even of stopping it altogether. If 
the time of wait was very short, few if any of the strain and 
organic sensations common in the other experiments came to 
consciousness. However, the repetition of the same sentence, 
figure or drawing brought about the same sort of experience as 
in the simple visual experiments with the colors. 

There was, further, what might be calleda mental attitude. 
The personality of the experimenter served to put the observer 
into an attitude that was different from what it would other- 
wise have been. Of the nature of this mental attitude, we 
shall have something to say later. 

When sentences were shown to G., he would, after the 
appearance of one or more words, verbally complete words and 
phrases; he would often see the rest of a word, and even more 
than one word, on the card behind the screen. In some cases, 
after the appearance of two or three words, G. would complete 
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the sentence verbally, and often see whole words and phrases 
on the card behind the screen. This was the simplest method 
by which G. proceeded. From this method, of plainly seeing 
and plainly saying the words, there were all degrees of clear- 
ness down to vague and unanalyzable processes, apparent 
short-cuts, appearances of meaning in consciousness in other 
than verbal terms. Often G, was entirely unable to analyze 
his experience, and instead gave his report in the most vague 
and general terms. It was the same in the case of all the 
other kinds of material used. When an arithmetical statement 
in type-written form started across the field, G. would say and 
in some cases see the rest of it. When a drawing was gradu- 
ally exposed, G. would verbally comment on what he thought 
it would be, and in some cases visually complete the drawing 
in image. 
The following quotations illustrate G.’s procedure. 


Sentence given: Art is long and timeis fleeting. G. reports: ‘‘After 
‘Art is long’, had notion that the sense was not very elevating. Can 
not analyze ‘this notion. When ‘and’ came, I said verbally, ‘life is 
short’, projected ‘is’ on the cardboard. ‘Is must follow’, I thought 
verbally. The tendency to say ‘is’ was strong. When ‘f’ came, I 
said ‘fleeting’.’’ 

Given: 2+3+5=5+5. G. verbally repeated the first three figures as 
they were exposed, expected verbally the sign of equality, and after 
the first ‘5’ appeared, plainly saw in imagery ‘‘X2’’. 

Given: 6+g=20—5. G. reports: ‘‘I visualized the + sign before it 
was in sight and said verbally ‘equals 15’, after the first two numbers 
appeared. Afterthe 2 of 20 appeared, I said ‘equals two plus what?’. 
When the 20 appeared, I was dead sure visually and verbally that it 
would be ‘—5’.”’ 

Given: two similar triangles, the one following the other on the 
paper. G. reports: ‘‘I saw, in image, the second triangle completed 
behind the screen. I was very uncomfortable when the apparatus 
stopped moving. [The apparatus was stopped in the midst of the 
experiment.] The stopping of the pendulum entirely changed my 
waiting attitude; as soon as the pendulum started moving again, back 
came the old attitude.” 

Given: Let us then be up anddoing. In the experiment preceding, 
the experimenter had allowed two balls to fall and make a noise. In 
this experiment G. reports: ‘‘Had auditory images of balls falling. 
Said verbally, ‘they must be coming pretty soon [referring to the fall- 
ing of the balls]. Now, why don’t they come?’ Then I saw on the 
cardboard ‘Let us’ and said ‘be happy’, but if I really expected it, it 
was vague and not at all like expecting the balls. There was no idea 
like ‘that will be the next thing on the screen’. I just verbally filled 
out the sentence from the hint given.’’ 


The above difference noticed by the observer is, it seems to 
us, very important. The observer speaks of the fact that 
verbal ideas of expectation were absent, and organic and strain 
sensations are also either weak or lacking. Organic and 
kinzesthetic sensations and verbal ideas play little part in this 
experience. And it was the lack of these constituents that 
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made all the observers hesitate to say that they expected such 
and such a word or phrase or drawing to appear. In the 
experiments above described, one or two words would appear, 
and then the observer would, doubtless more or less mechanic- 
ally, say certain other words, or perhaps visual images might 
appear. But there seems to have been no expectation that the 
word said or imaged would appear, in the same sense that the 
impressions were expected in the other experiments. In some 
of the cases with the sentences and similar material, there 
were present those elements that characterized expectation in 
the other experiments. For example, if the same sentence 
was repeated several times over, the experience of the observer 
was about the same as in the case when colors were shown. 
The meaning of the thing disappeared, and it was expected 
in the same sense as were the colored discs. 

In anticipating words, then, under the conditions of these 
experiments, the experience is essentially like that of memory. 
Suppose, for example, that I see or hear the word ‘‘mother’’. 
There may rise immediately an image of my mother, and per- 
haps verbal ideas concerning her; but I should not say that I 
expected immediately to see ‘her. In such cases there is 
association without expectation. There is first a sensation or 
perception, and then at once follows an image or idea of some 
sort; bit this association alone is not expectation; there must 
be other elements present. These elements, as is already 
evident, are strain and organic sensations. Suppose that I 
had a letter saying that my mother is coming to visit me, and 
that she is likely to come at any moment. I should at once 
be put into the state of expectation; my body would be 
thrown into an attitude of strain, and in consciousness the 
kinzesthetic sensations would be so strong that there would 
either be no visual image or at any rate the image would not 
be clear as it is in the case of association. 

However, there are, no doubt, all possible degrees of 
expectancy between this direct association and the cases in 
which the sensory constitutents above mentioned are quite 
clear. In the experiments with sentences, which we are here 
describing, there are cases in which there is no expectant 
element, and other cases in which that element is present. 
Especially is this true in the case of observer C. Thus C was 
given the sentence: Man is mortal, God is an immortal spirit. 
C. says that she had ‘‘an image of the general appearance of a 
type-written sentence. Recalled seeing a German sentence on 
the experimenter’s desk, so when ‘man’ appeared, I gave the 
German pronunciation for it. I was surprised when ‘is’ came, 
for it did not go with the German. Later, when the word 
‘God’ appeared, I said ‘immortal’. When I saw ‘an’, I had a 
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thwarted feeling and simply waited.’’ It seems that in this 
experience there was the expectant element, although it was 
not at all prominent. The experience is analogous to what we 
have been calling expectation, but is not identical with it. 
The observer has just seen a slip containing a German sen- 
tence. She may or may not have had the verbal ideas ‘‘Now 
I shall be given a German sentence.’’ The word ‘man’ 
appears; the observer has been put into the ‘German attitude’, 
which means physiologically that certain brain centres or tracts 
have been called into function; and when the word ‘man’ 
appears, the German pronunciation is given without conscious 
intention, automatically. When 7s, instead of zs¢ or some 
other German word, followed ‘man’, the observer was ‘sur- 
prised’. The physical organism was evidently in a different 
condition from that in which it would have been had the 
observer not seen the German sentence on the table. But 
unless this physical condition makes itself manifest in con- 
sciousness, unless the muscles are not only se¢ but their set 
given im consciousness as strain or organic sensation, it seems 
best not to call this experience expectation. If expectation is 
to be the name given to some well-defined pattern of conscious- 
ness, then there must be something i” consciousness to char- 
acterize it, something characteristic of the pattern. And as it 
turned out in this particular case, the physical set or condition 
of the body served only to bring about one particular associa- 
tion instead of another. 

Another somewhat similar experience from the same obser- 
ver is the following. The sentence given was: Shakespeare 
was a man and a dramatist. C. thought the first word was 
‘Shakespeare’s’ and says: ‘‘Expecting something to come that 
would make sense, said ‘plays, Shakespeare’s plays’. When 
‘was’ came, I read it right, and after the word ‘man’ appeared 
I supplied visually and verbally ‘and a dramatist’ .’’ 

At another time the experimenter had been talking about 
Longfellow, and quoting the lines beginning ‘‘This is the for- 
est primeval’’. The words actually given to the observer, 
were: Virgil, Milton, Byron,—all great poets. *C. says: ‘‘I 
could hardly get away from Longfellow. I had image of the 
‘forest primeval’. After ‘Virgil,’ there was no expectation. 
After ‘Milton,’ I thought it would be poets, and supplied 
verbally ‘Shakespeare’. With the word ‘Byron’, I had the 
feeling of unfitness, but it is hard to describe this feeling.’’ 

After the above, the observer was given the sentence: It is 
no use to be dogmatically inclined in psychology. C. reports: 
‘‘At the beginning, I had image of typewritten line, although 
it was not definite. I said verbally, ‘may be it is a line of 
poetry’, and had visual image of the word ‘Milton’, but I was 
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not surprised when it did not come. After the words ‘It is 
no use’ appeared, I said ‘to try’, and when ‘be dog’ appeared, 
I said ‘dogmatic’ and supplied, after ‘in’ the word ‘philoso- 
phy’. I was only slightly surprised when ‘psychology’ 
came instead of ‘philosophy’ .’’ 


COMBINATION EXPERIMENTS 


Finally we performed a number of experiments, which, for 
the want of a better name, may be called ‘combination experi- 
ments.’ They consisted in the performance, before the obser- 
ver, of a series of continuous and connected acts. The observer 
was told to sit quietly, and to say nothing till the end, and 
then to give as good a report of the proceedings as possible. 
The results of these experiments were essentially alike, so that 
only a few of them need be quoted. Qne was as follows: £ 
took cocoa, red pepper and sugar, laid them out on separate 
papers as a physician does when preparing medicines, mixed 
the three materials, and put them into a glass of water. C. 
gives the following report. ‘‘At first, when the materials 
were uncovered, I had verbal and visual ideas of the room 
from which I thought they hadcome. When the experimenter 
took out his knife and cut the paper into squares, I had the 
verbal idea ‘powder’, and visual image of our old family 
physician we had when I was achild. While the experimenter 
was still cutting the paper I had visual image of him putting 
the powders on the paper and folding it up as a physician 
does, and had verbal ideas, ‘Dr. Pyle,’ with tendency to laugh. 
I really expected the papers to be folded up. At times the 
perceptions of what the experimenter was doing became low 
in consciousness and the image of the old family doctor was 
the clearest thing in consciousness. When the experimenter 
took the glass of water and put the mixtures into it, I merely 
watched and wondered if he would try to make me drink it. I 
said the words ‘I wonder if he will try to make me drink it’. 
I knew he could not make me drink it.’’ 

Another experiment performed with C. several times was 
the following. A tin coffee-pot with narrow top was placed 
on the floor and above it was tied an iron weight. ‘The weight 
was tied by a cotton string. A piece of paper several inches 
long was tied to the string. The paper was lighted by placing 
a lighted match at the end. C. says that she ‘‘had peculiar 
strain sensations in every muscle of the body, as I always have 
in important situations. I imagined the weight would sound 
louder than it did when it struck the metal below. I had kin- 
zesthetic image of jumping and eyes winking. I had sensations 
all over the body as I do in apprehension. I do not remember 
any organic sensation. The strain sensations seem to push 
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everything else out of consciousness. I should call the experi- 
ence that of weariness all over the body. I thought the paper 
would burn longer than it did before it burned the string. I 
had my eye fixed on a point to which I thought it would burn 
before it would fall, but the weight fell before the blaze had 
reached that point.’’ 

Two experiments of a similar nature performed with G. 
were as follows. G. was placed in a chair and told to keep 
his eyes closed. £ went out and brought in a large knife and 
a long cylindrical piece of metal. He rubbed the knife on the 
metal as if sharpening it, and then slowly drew the back of the 
knife across the observer’s neck. He reports as follows: ‘‘I 
followed the experimenter in visual imagination. When the 
whetting was going on I followed the scene and waited. I 
tried to interpret verbally what the experimenter was doing. 
I would say, for example, ‘now he is sharpening something’. 
There was no thought of what was coming. ‘The mere 
putting me in a chair, and telling me to wait, puts me into the 
general attitude of waiting and ready to take whatever comes, 
a general attitude with no particular image of what is going to 
come.’’ When this experiment was performed the second 
time, G. says that he ‘‘had organic reverberations of the metal 
touching my neck before it really touched it.’’ In this latter 
case, there was expectation. In another experiment with G., 
E deliberately folded and burnt a piece of paper, holding it in 
his hands till it had burned up. G. reports: ‘‘When the ex- 
perimenter began to fold the paper, I thought he was going to 
make a small roll for lighting purposes. When the roll was 
made, I visualized the experimenter taking a match and light- 
ing the paper roll. When the experimenter took his knife and 
opened it, I said, ‘what is all that for? He is trying to scare 
me.’ Then I saw in image the burning of the paper before it 
was lighted.”’ 

It is unnecessary to give more quotations from the results of 
these experiments. An examination of them shows that there 
may or may not be expectation in the case-of continued per- 
formances like the examples mentioned above. The perception 
of one part of the performance may arouse an association, an 
image of some other act, but not in all cases is this other act 
expected. To constitute it expectation, there must be in con- 
sciousness something that represents the holding of the body 
ready for the future impression that a coming act will produce, 
that is, there must be organic or strain sensations or verbal 
ideas, either or all of these. Any one of these constituents 
can serve to keep the organism in readiness for the coming 
impression, and any one of them in proper temporal and inten- 
sive setting gives to consciousness a characteristic pattern. 
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This pattern, this peculiar state, should be called expectation. 
But before giving a final description and explanation of the 
state, it will be well to look back over the results of the vari- 
ous experiments, to see what common elements they show, 
and to determine what conclusions they warrant. 


INTERPRETATION AND CRITICISM 


We have now described our experiments and given a sum- 
mary of their results. This has been done very briefly. The 
observers recorded observations sufficient in quantity to fill a 
volume. But examples have been taken in sufficient numbers 
to give the reader a fair idea of the whole. We now have to 
answer the question, What comes out of the results? Does an 
examination of the observers’ reports of experience under all 
the different conditions reveal any definite pattern of conscious- 
ness? And if such a definite pattern is found, does it resemble 
the experience which people have been accustomed to call ex- 
pectation? There is no doubt that a definite, unvarying type 
of consciousness is found from an examination of the results, 
and this type is always found when we duplicate experiment- 
ally those experiences which people agree in calling expecta- 
tion. There are, however, other experiences much like this 
type which show no common characteristics. Many of these 
are also commonly called expectation. Putting it in another 
way, we may say that if all the types of experience which 
people are accustomed to call expectation are examined, 
they fall into two classes. The one type is definite, with con- 
stant characteristics arranged in a more or less definite pattern. 
This type, then, best represents what everybody is accustomed 
to speak of as expectation. The other class has no definite 
pattern, no definite characteristic, nothing to distinguish it 
from many other forms of experience. It is merely a mode of 
association. These two classes of experience begin in the 
same way; they begin with a perception. In the second class 
above mentioned, the perception is followed temporally by one 
of two different conditions. Either a memory image comes 
up, forming the focal constituent in consciousness, with no 
other elements, or at least no prominent organic or kinzsthe- 
tic sensations. Or the perception results in the body assuming 
automatically a definite attitude, without there being any con- 
scious concomitant of this attitude. In some cases, it is hardly 
proper to speak of this condition as an attitude; the perception 
brings about a definite response automatically and immediately. 
In reading, for example, one may say a word after seeing a 
certain other word. ‘The perception of the one word brings 
about immediately the speaking of the other word, or perhaps 
the seeing of the other word in image, when one would not 
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care to say that one expected the other word. That is to say, 
the perception of the first word is followed immediately by the 
speaking of the second word in an entirely automatic way 
without any intervening consciousness. Many such experi- 
ences are called expectation, but there is nothing whatever in 
consciousness to distinguish them from experiences that no one 
would think of calling expectation. We may dismiss these 
experiences, then, with the statement that they have nothing 
to characterize them as expectation. Unless an experience 
has definite attributes, that enables us to set it off from other ex- 
periences, it should not be designated as belonging to any 
special type of consciousness. We shall reserve the term 
Expectation for a particular type of consciousness, a type that 
can be described and defined with sufficient accuracy to enable 
us to distinguish it from all other types or patterns of con- 
sciousness. Any classification, of course, must admit some 
doubtful examples, but the examples mentioned above are 
certainly not of this doubtful kind. 

The nature of this specific type of consciousness, for which 
we are reserving the term expectation, must already have 
become clear to the reader. We have several times given at 
least a partial description of it. We shall now try to define it 
more specifically and to state the conditions under which it 
arises. The experimental results as well as general observa- 
tions show that there are two situations in which the state 
arises. In the first of these situations, the experience begins 
with a perception; the subject, after the perception, awaits an- 
other perception that in the past has followed the first. This 
awaiting of the second perception constitutes the expectant 
state. In consciousness, this state is characterized by strain 
and organic sensations and verbal ideas. The sensations are 
ordinarily the main constituents, but the verbal ideas may also 
be present as a characteristic element, may even be present to 
the exclusion of the kinzsthetic and organic sensations. 
Especially when the time of wait is long do the verbal ideas 
appear and proponderate. Functionally, they serve the same 
purpose as the initial perception; they serve as stimulus to 
keep the organism tense and ready for the coming impression, 
and perhaps for the ‘appropriate response. The verbal ideas 
take the focus otherwise occupied by the sensations mentioned. 
The latter often drop only to the background, to a lower level 
of clearness, where careful introspection usually finds them; or 
they may drop entirely below the limen of consciousness. In 
this case, the set of the organism has no definite conscious con- 
comitant, but nevertheless the organism is ready for the com- 
ing impression and necessary response. As was pointed out 
in the discussion of the experiments with sentences, the organ- 
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ism may be given a ‘set’ at the beginning of an experiment, a 
set that serves to bring up a certain group of associations and 
accordingly a definite expectant response, while this ‘set’ itself 
has no conscious concomitant or, at least, lies very low in the 
background. If the time of wait is short, such cases as these 
are likely to sink to the level of mere reflexes; not only are the 
kinzesthetic and organic sensations wanting, but the verbal 
ideas as well; there is no consciousness intervening between 
the perception and the response of the organism; such a con- 
sciousness is not of the type which we callexpectant. In these 
cases, the ‘set’ of the organism corresponds to inherited ner- 
vous conditions that serve to bring about definite responses 
upon the appearance of definite stimuli. 

An image of the coming impression may or may not be 
present. It is not essential, and usually itis not present. The 
focus of consciousness is occupied by sensational elements, and 
images sink to a low level of clearness-value or are altogether 
wanting. Some forms of expectation are more favorable than 
others to the appearance of the image. In the reaction experi- 
ment, the image of the coming’ impression is an unimportant 
factor, because of the sensational elements. But when one sits 
waiting for a tone, and no action is to follow the tone, then an 
image is likely to arise, especially from observers whose idea- 
tional type is chiefly auditory; but even with such observers, 
the strain sensations from the throat may be as prominent as 
the auditory image, and with the great majority of observers 
would be the main constituent of consciousness. 

If we wished to speculate, we could easily find a biological 
explanation of this type of the expectant state. There comes 
a perception which is the first of a series formerly given in our 
experience. The organism at once assumes an attitude favor- 
able for the reception of the next member or members of the 
series of impressions. Movements of the body are more or less 
arrested, the breathing stops or proceeds under control, the 
eyes are directed toward the source of the expected object of 
vision, or are averted in order that light sensations may not 
interfere with perception by means of other sense organs, and 
in either case add their mite to the general sense of strain com- 
ing from the muscles of the whole body. The type of expec- 
tation which arises under the conditions of this situation may 
properly be called Definite Expectation, in distinction from 
Indefinite Expectation which arises under the conditions of 
the second situation. 

In the second situation, there comes into consciousness a 
perception which has not been wrought by experience into a 
definite series. In common parlance one would say, in such 
cases, that one expected something but did not know what. 
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Experiment shows the same inhibition of breathing and of 
other muscular activity, the adjustment of sense organs, 
as in definite expectation; and the constituents of conscious- 
ness are, as in the other case, chiefly strain and organic sen- 
sations. For example, in the indefinite type of reaction ex- 
periment, the stimulus may not have been known and the 
action that was to take place may not have been known, but 
the organism was in the same tense state, ready to receive 
some impression and ready to make some response. The con- 
scious constituents were essentially the same as in the con- 
ditions in which the character of the impression and response 
was known. 

The ordinary use of the term expectation, as well as our ex- 
perimental analysis of consciousness, warrant the extension of 
the term to include both of these cases. In fact, the structural 
analysis of the conscious types gives, in strictness, no warrant 
for making even the distinction that we have made. The type 
of consciousness is the same, whatever the situation. There is 
no psychological reason for making two classes of expectation; 
there is only the difference in the two situations, and to this 
difference we attach little importance. There is, however, an- 
other reason why we have mentioned this difference in situa- 
tions which give rise to the state under discussion. It is evident 
that psychologists have not taken properly into account what 
we have called indefinite expectation; for, if they had, they 
would never have emphasized the importance of the image of 
the coming impression. In indefinite expectation, one cannot 
know what the image of the coming impression is, since one is 
ignorant of the nature of the coming impression. But our ex- 
periments show that the structural type of consciousness is 
essentially the same, whether the conditions of expectation are 
definite or indefinite. Therefore the image, as a distinctive 
characteristic of expectation, falls to the ground. The only 
structural difference is in the localization of strain sensa- 
tions, in cases in which action follows the impression that 
comes after the initial perception. In definite expectation, the 
strain may be from the reacting finger, whereas in indefinite 
expectation the strain is more or less general. There is in 
both cases a general strain but, in the definite type of expecta- 
tion, there may arise very definite sensations from the particu- 
lar muscles that are tense and ready to contract when set off 
by the coming definite impression. This coming definite im- 
pression need not, however, be in consciousness in the form of 
an image. It may sometimes be there; but our experiments 
certainly show that it need not be there. The definiteness 
consists not in conscious clearness but in the definiteness of the 
preparation for the impression. It will serve to set off only 
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the particular reaction. It is not the image of the coming 
impression but the initial perception that throws the body into 
the attitude, which gives rise to the characteristic conscious- 
ness which we call expectation. In very few of the experi- 
ments with any of the observers was the image a prominent 
factor. Even when images were present, they were seldom 
images of the coming impression. 

In ordinary memory, that is, in cases in which a perception 
is followed by an image, organic and strain sensations may also 
be present; but such a state is quite different from the expect- 
ant state. In the case of memory it is the image, not the per- 
ception, that introduces the organic and strain sensations. 
The name of a certain man, for example, may call up his 
image and an occasion when he insulted me, and I may then 
have organic and strain sensations; but the pattern of this 
latter state is entirely different from‘ that of the expectant 
state. This state runs: perception, image, organic and kinzes- 
thetic sensations. And not only do the image, and the ideas 
clustering around it, form the nucleus of this state, but it is 
largely a different set of organic and kinzsthetic sensations 
that surround the nucleus. ‘They are not from the muscles 
adjusting sense-organs and from a controlled breathing, but 
from the actual and perhaps violent movement of limbs, and 
from a violent disturbance of breathing and other organic 
processes; whereas in expectation, as has already been pointed 
out, the sensations are from inhibited movements and from 
partially controlled organic processes. And apart from this 
difference in contents there is the important difference of 
arrangement in the pattern of consciousness. 

The fact that all the observers often reported sensations 
from breathing suggested the idea of taking breathing curves 
from them. We accordingly did so, from nearly all the 
observers. Without any exception, the curves show that in 
the expectant state voluntary breathing is arrested and that 
breathing proceeds under control; it becomes shallow and 
more or less irregular. We also took a large number of curves 
from Mr. C. R. Hugins, an undergraduate student who had 
not been an observer in the experiments and who did not know 
that his breathing curve was being taken. ‘The curves were 
taken while the observer was performing the reaction experi- 
ments in all their variations. In all cases, these curvesshow a 
marked inhibition of breathing. We have, then, at least par- 
tial proof of the correctness of our distinction between ex- 
pectation and memory. ‘There is, surely, no doubt that in 
memory the image is an important factor and gives rise to the 
organic and kinzesthetic sensations when they are present, 
while in expectation the image is not an important or neces- 
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sary factor and the kinesthetic and organic sensations are 
occasioned by the perception. There may still be cases in 
which a memory-form would approach expectation, and others 
in which expectation would much resemble pure memory. 
But any classification must take account of such intermediate 
forms. 

While there is a type of consciousness which is properly 
called expectation, the word has another and more general use 
about which it may be well toinquire. We refer to such uses of 
the word as are illustrated in the statements: I expect to die; 
I expect to marry; I expect to graduate; I expect hard times, 
etc. When one makes such statements, does one have a 
specific type of consciousness? ‘The answer to this question 
does not much concern us in this paper, and we have taken no 
account of it in the experiments. Analysis of such experi- 
ences in the writer’s own case convince him, however, that 
whether or not they form a distinct type of consciousness, 
they certainly do not belong to the same class with such ex- 
periences as he has been experimentally studying. Any one 
can satisfy himself, by a continued introspection, that when 
one has such thoughts one has not the definite, simple type of 
consciousness which our experiments show. The thoughts do 
not begin necessarily with some definite perception, nor is the 
state essentially made up of organic and kinzesthetic sensa- 
tions. For the writer, the contents of such states are almost 
entirely verbal ideas and visual imagery. We have seen, it is 
true, that the verbal idea may also be present in expectation; 
but its structural relation is different in thetwocases. In real 
expectation, the verbal idea, as we have shown above, has a 
close relation to kinzesthetic sensations that come from the 
adjusting of sense organs, and often from other muscular 
adjustment. Inthe case of such thoughts as we have just 
mentioned consciousness is more like pure memory. The 
image plays an important part, and the kinzsthetic and or- 
ganic sensations that may arise follow the image and are 
merely a reverberation of past experience. Functionally they 
serve no present purpose; they are, it appears, essentially 
emotional in nature; whereas in real expectation they have 
functional purpose, and are emotionally unimportant. These 
thought experiences, of which we have been giving examples, 
are probably much more closely allied to Belief than they are 
to such experiences as we have been studying. They stand 
structurally on a much higher plane than does expectation. 

What, now, are we to say about such treatments of expec- 
tation as those described in the first part of this paper? In 
the main, we found the authors there mentioned defining ex- 
pectation as preparatory attention. This definition is not only 
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inadequate, but not in agreement with the facts as we have 
found them. 

In the first place, expectation is not an attentive as dis- 
tinguished from an inattentive consciousness. If the absolute 
clearness value of the focal idea is to serve as criterion of 
degree of attention, then expectation is rather an inattentive 
than an attentive consciousness; for the focal ideas are so low 
in clearness value that they can hardly be remembered long 
enough to be described by the observer. If we are to consider 
not the absolute but the relative clearness of the focal con- 
stituents, there is still no reason for calling expectation a form 
of attention; for there is very little difference in the clearness 
of the constituents in an expectant consciousness. One might, 
with some exaggeration, say that an expectant consciousness 
has no focus but is all background. An expectant conscious- 
ness is like a picture whose central figure has been left out. 
Often in the experimental work, especially in the early part of 
it, the observers would report that their minds were ‘‘like a 
conscious blank.’’ Later, more practised introspection re- 
vealed a mass of organic and kinesthetic sensations low in 
clearness value. 

Especially those views which consider expectation to be 
attention to the image of the coming impression are not in 
accordance with the facts revealed by experiment. For, if 
there is any constituent of expectation that is usually incon- 
spicuous and unclear, that constituent is the image or idea of 
the coming impression. Whatever one’s view as to the nature 
of attention, one can hardly hold it possible to attend to that 
which is not at the time in consciousness. 

There is a sufficient functional reason for the fact that an 
expectant consciousness is, so to say, all background, not only 
with no definite image, but also with no very clear sensational 
elements of any kind in the focus. For, from the standpoint 
of function, expectation is a preparation for a coming impression 
and for the reaction of the organism to the impression. Now, 
upon the appearance of some initial perception the organism 
‘sets’ for the reception of the impression signalized by the per- 
ception and for the reaction to that impression, and very clear 
or intense processes or strong feelings would delay the assimila- 
tion of the impression and the co-ordinated reaction. Here, 
then, is an @ priori argument which adds its weight to the 
facts as found by experiment. 

There is, however, another reason that might be advanced 
for calling expectation a form of attention, a reason that has 
doubtless had an influence in the past. This is the fact that 
the bodily attitude is the same in expectation and in active 
attention. There is, in both cases, the same tenseness of the 
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muscles of the body in general and of those connected with the 
sense organs in particular. But the resemblance is only exter- 
nal; the conscious patterns are different. In active attention, 
perceptions (or ideas which functionally take their place) form 
the focus of consciousness, and the kinzesthetic and organic 
sensations are secondary. In expectation, the perception or 
idea is absent, and there is only a mass of kinesthetic and 
organic sensations. 

In active attention, the mind is all zow; it has no future 
reference. In the focus are perceptions and ideas now in 
process. In expectation, a perception’ realizes an Aufgabe.” 
The organism is thrown into a ‘set,’ an attiude, whose con- 
scious parallel is to be found in the organic and kinzesthetic 
sensations. The ‘set’ gives the consciousness of the moment 
its future reference. There is nothing in attention as such to 
give it this reference; and when the reference is introduced, 
attention therewith changes to expectation; consciousness loses 
its focus, which constituted the essential characterstic of atten- 
tion, and becomes all background, the processes aroused by the 
Aufgabe. On the other hand, when the Aufgabe sinks below 
the conscious level, consciousness loses its expectant character. 
Illustrations of this fact were found above in the experiments 
with sentences. Such a degeneration of the Aufgaéde results 
from long association and habituation. 

Whether, then, we look at the question from the structural 
or from the functional standpoint, it does not seem adequate 
or in accordance with the facts to define expectation in terms of 
attention. 

Apart from the above criticism, however, Kiilpe gives us a 
description that is not very wide of the facts, so far as the 
constituents of the expectant consciousness are concerned, when 
he says that the specific characteristics of the expectant con- 
sciousness are certain complexes of organic sensation. If one 
gives up the attentional reference, one may very well consider 
expectation, from the purely functional point of view, as a 
preparation for a coming impression, for that is certainly the 
function performed for the organism: But the question of 
pattern or type of consciousness, as such, has nothing to do 
with the question of function, although this latter question 


1We have not raised the question whether a central process, an idea, 
may initiate expectation. There is no a priori reason against such 
initiation, but we doubt whether an idea really does, as a matter of 
fact, often serve to initiate an expectant consciousness. The author 
has completely failed to find, in his own case, an example of such 
central initiation. 

“For this specific use of the word Au/gabe, the reader may be re- 
ferred to H. J. Watt, Exper. Beitraige zu einer Theorie des Denkens, 
Arch. f. d. ges. Psych., iv, 1905, 289 ff. 
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is important in itself and we have given it consideration 
above. 

Sully, it will be remembered, says that a succession of im- 
pressions must previously have taken place, in order that one 
member of the series may call up the idea of the next, and 
cause the next to be expected. Yes, if expectation means 
attention to the 7dea of the next; but if we take account only 
of the structural type, indefinite expectation is equally expecta 
tion, and we may expect without expecting anything in par 
ticular. Although there may be logical objections to such a 


condition, there is no psychological objection. Besides, this 
‘idea’ is in fact not important, either structurally or function 
ally. 


Our contention that the idea is not an essential part of ex 
pectation is in direct opposition to the view of Wundt and 
Lipps that expectation is a state in which an idea is striving 
toward apperception. Since we do not find the idea to be an 
essential constituent of the expectant consciousness, we need 
not stop to discuss the question what such an idea would be 


like, as distinguished from other ideas not so striving. In 
reality, the activity-aspect of the expectant consciousness 
should not be over-emphasized. The state, while one of 


strain, is rather a strain that comes from inhibition than from 
activity. 

There is no evidence whatever for classing expectation as an 
emotion, as Dewey and others have done. 

It will now perhaps be well to consider Hitchcock's mono 
graph somewhat at length. She says’ that the purpose of he1 
study is ‘‘to investigate the nature of the process [of expecta 
tion], the part it takes in the development of conscious life, its 
true relation to other mental activities and its consequent value 
in helping to determine our knowledge of the world and of 
ourselves.’’ All these problems have been approached, how 


ever, without the performance of a single experiment. It 
will be seen that the author makes the assumption that ex 
pectation is a process. Her provisional definition is: ‘‘Ex 


pectation may be spoken of as a mental process or attitude in 
which certain ideas or images are regarded as substitutes for 
definite sensational contents which are to be experienced later’’ 
(9). Now a process and an attitude are different things; and 
if expectation is the one, it is either more or less than the 
other. And is it not a good deal to assume a priori that ideas 
or images can be regarded as substitutes for definite sensa 
tional contents which are to be experienced later? In what 
sense can images be regarded as ‘substitutes’ for sensations? 


1 Psych. Rev. Mon. Sup. v, No. 3, 1903, 3. 
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The organism certainly does not react to images as it does to 
sensations. 

Two ways are pointed out in which expectation varies: in 
vividness, and in definiteness. ‘‘It may be intense and vivid, 
accompanied by strong emotion making the whole organism 
tense and alive with nervous activity; or it may arouse no 
feeling, remaining in consciousness only as a passive and 
almost ignored factor. Again, expectation may vary in defi- 
niteness from the clearest, most distint ideas to vague, form- 
less premonitions of something other than the present experi- 
ence, a bare consciousness that there is a beyond.’’ This 
passage evidently means that expectation is a process, a factor 
among the factors that make up consciousness. It must then, 
in the mind of our author, be a process of definite quality 
which can vary in vividness, intensity and clearness. She 
proceeds to distinguish expectation from memory and con- 
structive imagination. ll alike are processes, and at the 
same time references’ Memory ‘“‘is usually defined as the 
reference of present ideas or images to past presentations 
within one’s individual experience; so expectation may be de- 
fined as the reference of present ideas or images to future 
presentations within one’s individual experience. We see that 
both alike deal with ideas or images. In the case of memory 
these ideas represent the sensations which, with their escort of 
images, at one time made up the significance of some immediate 
presentation or passing event. In the case of expectation the 
ideas present some sensational effect which shall at a later 
period become a present experience. We are awaiting, look- 
ing forward to a juxtaposition of circumstances that shall 
afford the stimulus for arousing the sensation for which we at 
present substitute the image. The same image may then serve 
in the case of memory to recall an experience and in the case 
of expectation to foreshadow it. If this be true, how is it that 
we do not confuse the two states? Whether we are to refer 
the image to the past or to the future is largely determined in 
each case by the supplementary contents of the total psychosis’’ 
(9). But this discussion of the reference of the image to the 
future or to the past lapses when we learn that the image is 
not the important thing in expectation and indeed is usually 
absent. 

Continuing her analysis (16), the author calls expectation an 
ideational process in which certain constituents are always 
found to be present. These constituents are ‘‘central idea, 
ideational and sensational factors with their attending feelings, 
and the definite time relation to the presentative element.’’ 
This we understand to be her definition from the standpoint of 
structure, and we interpret it to mean that expectation is a name 
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to be given to a central idea that has as supplements ideational 
and sensational factors, feelings, and a relational element. 
This relational element relates the central idea to the presen- 
tative element of yet in consciousness. ‘The sensational element 
is made up of kinzesthetic and organic sensations. On the lat- 
ter point the author is correct, except ,that these sensational 
elements usually constitute the whole of the expectant con- 
sciousness. 

At the beginning of chap. iii, we find a new definition. The 
author has already called expectation a process, a reference, and 
an attitude. Here we find that expectation is ‘‘the incipient 
response of the organism to the demands of some new situ 
ation.’’ This, of course, cannot be a psychological definition; 
it is rather biological. But in psychological terms it would 
mean that expectation is kinzsthetic sensation. ‘The author's 
‘supplementary’ part becomes primary. From this biological 
point of view, she says that expectation begins in motor rela 
tions to a subjective stimulus which is in turn aroused by some 
perceptual form of consciousness. She explains that: ‘‘the 
central idea is identical with the subjective stimulus. The es 
sential concomitants are supplied by the motor reactions, while 
the present situation, embodied in some perception, affords the 
external excitation of the process as a whole.’’ ‘The central 
image, she says, is always sensory, follows immediately after 
the sensation in immediate expectation, and introduces a per 
ception. The ideational concomitants are of two kinds, sensory 
and motor. ‘‘The predominance of lively motor images, pass 
ing over into sensations, constitutes a large part of the difference 
between expectation and memory.’’ We have already pointed 
out that this difference does not hold, that expectation is not 
essentially an active consciousness, opposed to memory as pas 
sive. Memory may have even lively kinzsthetic and organic 
sensations, whereas in expectation the strain sensation is from 
inhibition of movement rather than from movement; expecta 
tion is not essentially an ‘active’ consciousness. ‘The difference 
is not so much that the one is passive and the other active; it 
is rather a difference in the kind of organic and kinesthetic sen 
sations, and their relation to the rest of consciousness. What 
these are, we need not repeat. 

In order to get a better understanding of the author’s idea, 
let us examine one of her illustrations. She says: ‘‘Suppose I 
see a flash of lightning, I expect to hear the peal of thunder 
immediately afterward. The image of the sound arises at once 
and forms the centre of the anticipation.’’ Now the fact is 
that in the case of many—perhaps most—people there is no 
image of the thunder at all. In the writer’s case, for example, 
there would be no auditory image of thunder. If the time in 
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tervening between the flash and thunder were long enough, we 
should have kinzesthetic and organic sensations and perhaps 
verbal ideas. 

Chap. iv contains a discussion of the relational factor. Such 
a chapter could hardly have been written by one who had done 
experimental work in this field. We find, in experiment, no 
evidence whatever for a ‘relational element.’ The formal dis- 
cussion of aécD and Deef, etc., is entirely speculative, and has 
slight relation to what one actually finds by an experimental 
analysis of the expectant state. The author speaks of the im- 
age as ‘‘thrown forward’’ in expectation, and of its being com- 
pared with the percept when the percept comes. Our experi- 
mental results show that nothing of the kind occurs. 

We need not further notice Hitchcock’s work. Her discus- 
sion of affective tone has little meaning, in the light of our 
present knowledge of feeling, and the same thing may be said 
concerning her discussion of the relation of expectation to other 
processes, and particularly of its relation to attention. Pains- 
taking and comprehensive as her treatment is, it fails of its 
purpose by reason of the lack of any experimental groundwork. 
The last part of the monograph treats of functional and logi- 
cal aspects of the subject, and has less psychological interest. 

To summarize, Hitchcock’s idea is, briefly stated, that there 
is in expectation, first, a perception; this is followed by an image 
of an impression that had been, in the past, associated to the per- 
ception. The image has, as attendant elements, kinzesthetic and 
organic sensations, a relational element, and a feeling. The 
image gets its future reference from lively motor images 
and from the shifting of attention between perception and 
image. Our chief criticism of this analysis is that the image 
is not an essential element of the expectant consciousness, 
that consequently there is no play of attention between image 
and perception, and that there is no relational element to be 
found. 

We add a few words regarding some recent experimental 
work. Watt,’ in his Experimentelle Beitrage zu einer Theorie 
des Denkens, gives an analysis of the Aufgade, the first period 
of the reaction experiment, corresponding roughly to what we 
have called expectation. Watt, however, speaks of expecta- 
tion as if it were only a constituent of the Aufgabe, accompa- 
nied by strain sensations. And when the Aufgade has degener- 
ated, on account of repetition of the experiment, he describes 
it as consisting of bodily accommodation and a weak expecta- 
tion. Our experiments seem to show that expectation is the 
conscious aspect of the bodily accommodation, not something 


in addition to it. 


1 Archiv fiir die gesamte Psychologie, 1905, iv, 298 ff. 
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The introspections of Ach’s’ three observers for the fore- 
period of the reaction experiment correspond very closely with 
our own results; his observers, however, speak of expectation 
as if it were something in addition to strain and organic sensa- 
tions and verbal ideas. 

Messer’s* observers report for the waiting period ( Vor- 
bereitung) of the reaction experiment chiefly verbal ideas 
and strain sensations. In addition, some of his observers re- 
port that they had a weak expectation; an expectation that so 
and so would happen; expectation of the stimulus word; strained 
expectation; very strong expectation of what would come, etc. 
The form or nature of this expectation is not stated. There is 
no analysis of it by any observer. With this exception, the 
reports of Messer’s observers are in substantial agreement with 
our own. 


In conclusion, let us bring together the results of our study. 
The experiments show that expectation is initiated by a percep- 
tion, and that the perception is followed by kinzsthetic and 
organic sensations, and in some cases by verbal ideas. These 
sensational elements, following the initial perception (or pos- 
sibly an initial idea), are the conscious aspect of an Aufgabe 
set up by the perception as the result of habit. Expectation is an 
habituated consciousness. ‘The psychophysical organism ‘sets’ 
to meet an imminent situation; and, onthe conscious side, this 
‘set’ isexpectation. Onthe physical side are: bodily attitude, 
strained muscles, inhibited breathing, fixed sense organs. ‘The 
image of the coming impression may sometimes be present, but 
is not an essential factor, not a characteristic element. 
Although the bodily attitude is that of attention, the pattern 
of consciousness is not attentional, chiefly because it lacks a 
definite focus, and has the mark of futurity given by the 
Aufgabe. Functionally, the expectant consciousness exists 
not for itself but for a consciousness about to be. It therefore 
lacks definiteness and clearness. It is a preparatory, a transi- 
tional consciousness. 


1 Uber die Willenstatigkeit und das Denken, 38 ff. 
2 Archiv fiir die gesamte Psychologie, 1906, viii, 7-11. 
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(First supplementary list) 


In accordance with the intention expressed in this Journal, xix., 
1908, 541, we here print the first supplement to our Wundtian bibliog- 
raphy. We shall be grateful for any corrections and additional 
items that the readers of the /ournal may be able to supply. It is 
probable that many occasional papers have escaped our notice. 


1908 


(4) Volkerpsychologie. Eine Untersuchung der Entwicklungs- 
gesetze von Sprache, Mythus und Sitte. Vol. ii., pt. i. Die Kunst. 
Zweite neu bearbeitete Auflage. With 59 illustrations. Large 8vo. 
Leipzig, W. Engelmann. pp. x., 564. (In the new arrangement of 
the Volkerpsychologie, vol. i. contains Die Sprache, erster Teil; vol. 
ii., Die Sprache, zweiter Teil; and vol. iii., Die Kunst.) 

(5) Logik. Eine Untersuchung der Prinzipien der Erkenntnis 
und der Methoden wissenschaftlicher Forschung. Vol. iii. Logik der 
Geisteswissenschaften. Dritte umgearbeitete Auflage. Lex. 8vo. 
Stuttgart, F. Enke. pp. xii., 692. 


1909 


(1) Ueber reine und angewandte Psychologie. Psychologische Stu- 
dien, v., Heft 1 und 2, 18. Juni, 1-47. 

(2) Grundriss der Psychologie. Neunte verbesserte Auflage. With 
23 illustrations. Large 8vo. Leipzig, W. Engelmann. pp. xvi., 
414. 

(3) Volkerpsychologie. Eine Untersuchung der Entwicklungs- 
gesetze von Sprache, Mythus und Sitte. Vol. ii., pt. iii. Mythus 
und Religion. Large 8vo. Leipzig, W. Engelmann. pp. xii., 792. 

(4) Die Anfainge der Philosophie und die Philosophie der primitiven 
Volker. Pp. 1-31 of Die Kultur der Gegenwart, ihre Entwicklung 
und ihre Ziele. Vol. I, Abt. 5. Algemeine Geschichte der Philoso- 
phie. Herausgegeben von P. Hinneberg. Large 8vo. Berlin, B. G. 
Teubner, pp. viii., 572. 

(5) Festrede zur fiinfhundertjihrigen Jubelfeier der Universitat 
Leipzig. (Mit einem Anhang: Die Leipziger Immatrikulationen und 
die Organization der alten Hochschule.] Leipzig, W. Engelmann. 
pp. 1-53: [Anhang, 54-83.] Also in Offizielle Festzeitung zum fiinf- 
hundertjahrigen Jubilaum der Universitat Leipzig, 4. Nummer, 31. 
Juli 1909. Fol. Leipzig. Press-Ausschuss der Jubilaumskommission. 
PP- 3-9- 

(6) Das Institut fir experimentelle Psychologie. Pp. 118-133 of 
vol. iv., pt. i. of Festschrift zur Feier des fiinfhundertjahrigen Be- 
stehens der Universitat Leipzig. Leipzig, S. Hirzel, pp. vii., 246. Also 
as Sonderabdruck. Lex. 8vo. pp. 1-16. 
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THE INTERNATIONAL CONGRESS OF PSYCHOLOGY 


By EDMUND B. Hury. 


The Sixth International Congress of Psychology convened at Ge- 
neva, August 3, 1909, and closed at noon, August 7. The committee 
of organization, consisting of Messrs. Flournoy, Ladame, Claparéde, 
Cellérier, and Yng, had well arranged for the comfort and enter- 
tainment of the visitors, and worked out, as well, certain improve- 
ments in the internal procedure of the Congress. An informal reunion 
on the eve of the Congress was followed on successive evenings by 
receptions, a tour of Lake Geneva, a banquet given by the Council of 
State and the city of Geneva, and a farewell luncheon. The psycholo- 
gists and their accompanying friends owe much to Geneva for this 
generous welcome, and the work of the Congress was much facilitated 
by these opportunities for personal acquaintance and discussion. A 
list of members, with their addresses and positions, was early placed 
in the hands of each member, and was a constant convenience. 

There had been chosen, in advance, ten principal themes for dis- 
cussion, and two or three principal reporters for each theme. The 
reports were obtained in advance of the Congress, and were printed 
and put in the hands of members on or before their arrival in Geneva. 
By this means the inconvenience suffered by previous Congresses, of 
having a very large number of ‘individual contributions’’ on very 
many disparate subjects, was reduced to a minimum. There were 
still some fifty individual contributions, as against 282 at Rome in 
1905, but at Geneva their presentation and discussion occurred for 
the most part in secondary halls, and did not interrupt the consecu- 
tive treatment of the chosen themes. The individual contributions 
themselves were grouped, as much as possible, by subjects, and later 
by languages. There were also adjourned meetings in the secondary 
halls to continue discussions of the main themes. Apart from the 
main meetings occurred, as well, a few demonstrations of special ap- 
paratus and methods, an exposition of apparatus by various European 
dealers and mechanicians, and an exposition of certain methods of 
instruction in schools for the feeble-minded. 

The central themes, in the order in which they were discussed, 
were as follows: The Psychology of Religion, reported by Professors 
Hoffding and Leuba. The Subconscious, Professors Dessoir, Pierre 
Janet (absent), Prince. Mediumistic Phenomena, Professor Alrutz of 
Upsala. Backward Children, Drs. Decroly of Brussels, Ferrari of 
Bologna, Heller of Vienna, and Witmer (absent). Tropisms, Pro- 
fessors Bohn (Paris), Fr. Darwin (absent), Jennings (absent), Loeb. 
Orientation at a Distance, Professor A. Thauziés of Périgueux, France. 
The Feelings, Professor Kiilpe, Dr. Sollier. Perception of the Posi- 
tions and Movements of our Body and Limbs, Professor Bourdon 
(Rennes). The Methodology of Pedagogical Psychology, Mile. Dr. 
Ioteyko of Brussels. 

Reporting on the psychology of religion, Professor Hoffding argued 
that each of our feelings depends on some need which demands satis- 
faction, and thus on certain va/ues,—physical, esthetic, intellectual, 
moral. The religious character of the psychic life consists in our 
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feelings about the /ate of these values, in a need for security and 
calm in the soul in regard to them. The amount and character of 
our religious experiences will depend on which of these values 
touches most the heart of the individual. He may feel himself mas- 
ter of his fate and of that of his chosen values, and thus may dis- 
pense with religion. Or he may have any of a variety of feelings,— 
fear, hope, resignation, joy, chagrin, admiration and veneration, in- 
dignation, peace or its opposite. Religion having taken many forms, 
must be studied historically as well as by psychological observation 
and analysis,—in this not differing from a host of other psychologi- 
cal questions. The gods were divine because they were supposed to 
maintain men’s supreme values, and the character of the gods de- 
pended on what values were felt as supreme. Man first sustained 
his values by his magic; then, resigning himself to his own insuffi- 
cience here, he sought to realize their safety through appeal to beings 
more powerful than man. Of religious documents the most precious 
for the psychologist are those which show how eminent persons, 
plunged in the religious milieu of their time and people, react to and 
interpret the religious value of the prevailing dogmas and rites. The 
sudden appearance of great religious personalties may be compared 
to de Vries’s mutations. Here there are certainly some enigmas and 
problems not yet solved. But this does not make it necessary to ap- 
peal to transcendent causes. And just as the biologists, while admit- 
ting the birth of new organic types in mutations, are asking if there 
were not preparatory, fremutation periods of insensible gradations, 
so back of these sudden psychic transformations it may be our task 
to find neglected forces that have been active. 

Professor Leuba believes that man first felt himself surrounded by 
beings of the psychic order, and later conceived the force material. 
Man became religious when he felt himself in relation with cer- 
tain of the psychic forces. At first, religion was amorphous, larval, 
not yet organized to a system of beliefs and social practices. This 
religious condition is a stage found still in the decay of religions, 
and in certain individuals of all times. Religion has generally been 
a relation with personal powers; but there are exceptions in early 
Buddhism, in Compte, in certain modern pantheists and others who 
find in the service of Humanity what others seek in God. Reli- 
gions, then, in their exterior aspect, are the systems of visible rela- 
tions with these personal or impersonal powers, and in their subjec- 
tive aspect are the states of consciousness which correspond to 
these. Generally the divine is conceived simply by the effects at- 
tributed to it, as electricity is conceived in terms of lightning, of 
movements of a machine, or other manifestation. Each pulsation of 
the religious life, just like the rest of conscious life, consists in will, 
feeling, and thought, indissolubly bound together in pursuit of an 
end. One or other of these three predominates in the conscious- 
ness, according to circumstances, but predominance is not essence. 
The God of the ordinary man is a power sufficient for his needs, 
who can free the sinner, cure the sick, etc. His religion can get on 
well without the ‘‘perfect’’ or ‘‘absolute,’’ for which the religion of 
certain philosophers have such a special taste. 

Differing from Professor H6Offding, Professor Leuba considers the 
pursuit of values, itself, to be religion, when done with the help of a 
superhuman psychic power. As to thedistiuction between philosophy 
and religion, philosophy seeks God to know what he is, religion 
seeks in him the satisfaction of an insufficience. 

The discussion, taken up again in several secondary meetings, 
often went far afield; and among the closing resolutions of the con- 
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gress it was recommended that the psychology of religion should not 
be one of the themes of the next congress. 

On the Subconscious, Dr. Morton Prince reviewed the six main 
meanings of this term, and found the term co-comscious preferable for 
the active dissociated states which are not really phenomena of ‘‘un- 
conscious cerebration.’’ The physiological brain dispositions which 
subserve memory are simply to be termed unconscious. Dr. Prince 
emphasized the unreliability of judgment that is not based on per- 
sonal familiarity with the phenomena in this field of study, and also 
the fact that ‘“‘introspection’”’ fails as a technical method, and gives 
but a poor, inadequate, and partial glimpse into the world of con- 
sciousness. The psycho-analytical method, as well, can only give 
questionable results. Subconscious ideas, he believes, play a large 
part in normal and in pathological life, but their presence is diffi- 
cult to prove, as the technical methods create dissociations and, 
therefore, artifacts. 

In the absence of Professor Janet, his paper was supported especially 
by Dr. Bernard Le Roy of Paris. He recalled Janet’s original appli- 
cation of the term subconscious to certain-phenomena of hysteria, 
and urged that confusion would still be avoided if the term were re- 
stricted to the practical needs of the psychiatrical clinic. 

Professor Dessoir endeavored to treat the subject from a ‘purely 
psychological’ standpoint, but based his treatment on certain pre- 
suppositions regarding the nature of, consciousness as ‘‘Formprinzip.”’ 
The discussion which followed did not indicate that this method of 
approach was likely to be very fruitful. 

On the subject of Backward Children, Dr. Decroly proposed and 
explained a complete system of classification, and pointed out, as de 
Sanctis and others have done, the insufficience and inaccuracy of the 
usual classification into idiots, imbeciles, and feeble-minded or ‘‘de- 
biles.”” He emphasized the importance of taking into account ex- 
trinsic causes, the abnormalities of environment, in the production of 
irregularities, and also the fact that the causes, whether extrinsic or 
intrinsic, were always multiple. 

Dr. Schuyten reported experiments which indicated that certain 
tests of memory, and even tests with the wsthesiometer gave very 
trustworthy means of distinguishing degrees of intelligence. While 
this work seems to have been done with much care, the other investi- 
gators were not ready to accept these tests as sufficient. Professors 
de Sanctis of Rome and Ferrari of Bologna were prominent in the 
discussion, the former urging, among other things, that too much at- 
tention was being given to questions of classification. 

Professor Loeb, the central figure in the discussion of Tropisms, 
briefly and clearly reviewed the historical development of the theory 
of tropisms and the stages of his own study in attempting to explain 
mental phenomena in terms of physico-chemical laws. Many objec- 
tions, he thinks, are due to ignorance of these laws, or to the mis- 
taken belief that all the organism’s tendencies are necessarily to the 
organism’s advantage; or account is not taken of the fact that tro- 
pisms form only one of several classes of physical-chemical processes 
which are basal to mental functioning. Ideas, for instance, are mech- 
anisms which can heighten the sensitivity for certain stimuli and so 
lead to tropism-like movements which are directed to a purpose, just 
as heliotropism may be dependent on the presence of acid, and just as 
certain otber reactions depend upon the presence of sex-secretions. 

Discussing the orientation reactions to gravity, Professor Loeb re- 
ported experiments proving that these reactions are not regulated by 
pressure of the otoliths upon the nerve-endings, but that the regula- 
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tion is mediated by changes occurring within the nerve-endings 
themselves. If the otoliths are washed out without injuring the nerve- 
endings, the reactions to gravity occur as before. 

Professor Bohn, of Paris, taking the position of Loeb as against 
Jennings, showed that tropisms must necessarily have a great varia- 
bility, following all the variations of chemical composition of living 
matter. He argued that the tropism was not learned but that the 
apparent “trials and errors’ of tropisms were only perturbations 
caused by the new activities of ‘‘differential sensibility,’’ and ‘‘asso- 
ciative memory.’’ The tropisms and their variations are very badly 
adapted, and the world of lower animals is ‘‘made of imperfections.’’ 

Professor Jennings, in his paper, adopts heartily the aim of Loeb 
“to analyze the behavior of animals from a chemico-physical point of 
view and substitute the methods of modern science for the anthro- 
pomorphism of the metaphysician.’’ He admits the fact of tropisms 
in Loeb’s sense, and makes much the same definition and limitations 
of the concept. But even in the reactions in which orientation is a 
prominent feature, in the tropisms in other words, the organism 
uses ‘‘whatever means it has at its command.’’ So these reactions, 
like food reactions, are simple in the simplest organisms and com- 
plex in the highest ones. Professor Jennings argues essentially for 
“the complexity, modifiability, and regulatory character of behavior, 
and its refusal to fit any simple and uniform schemata.”’ 

Professor Thauziés gave a demonstration of loosing carrier pigeons, 
which took up their flight for Versailles and other home points, the 
time of their arrival being telegraphed to the Congress. Professor 
Thauziés reviewed the theories of orietentation at a distance, adopt- 
ing none; but he called attention to the perturbations of flight found 
to occur under atmospheric conditions of ‘‘magnetic storm’’ and 
“special electrical situation.’’ 

Professor Bourdon reviewed the theories and experiments on the 
function of the labyrinth in mediating the perception of the position 
of our body and head with reference to the vertical. He reported his 
own varied experiments with the rotation table, and other apparatus, 
showing that the ‘‘excitations, mechanical, galvanic, etc., of the tonic 
labyrinth which are produced either normally or experimentally do 
not affect the consciousness,’’—the perception of an inclination of 
the body ‘‘being furnished by sensations of pressure, of distension of 
skin, and of effort.’’ He admits, of course, the control of movements 
through stimulation of the labyrinth. 

Professor Kiilpe, in his report on The Feelings, first distinguished 
between true and false criteria of feeling. The feelings, pleasantness 
and unpleasantness, may accompany single consciousness contents or 
may color the whole consciousness ; may be active or passive; may be 
feelings of shock or of mood. There are no qualitatively different varie- 
ties of pleasantness or unpleasantness. Professor Kiilpe classified the 
methods of investigating the feelings, and made a critical résumé of 
the results of investigation thus far, and of the theories of feeling. 

Dr. Paul Sollier reviewed the theories of ccenesthesia and its rela- 
tion with the consciousness of personality, as observed in various 
pathological conditions. He suggests that the feeling of our person- 
ality may base upon the association between our present and our past 
states, and that the ccenesthesia is the feeling of this association. 
Or, the ccenesthesia may be the sensibility peculiar to the brain as 
such, giving us data concerning the brain’s functioning, accompanied 
by a special feeling, that of the ‘‘me,’’ something beyond the affective 
tone inherent in every sensation. The centres involved would seem 
to be in the frontal lobes. 
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Reporting on Pedagogical Psychology, Mlle. Ioteyko of Brussels, 
directress of the new Revue Psychologique, proposed an interesting 
application of mathematical methods to psycho-pedagogical prob- 
lems. Analyzing the fatigue curve, for example, she determines 
certain parameters, or constant factors, due to diminution of reserve 
carbo-hydrates, to the using up of albuminoids, to the action of re- 
sultant toxins on the muscle, etc. The value of these constants is 
modified in definite ways by introducing the factor of alcohol, sugar, 
anzemia of the arm tested, etc. Similarly, she believes, from the com- 
plex curve of growth may be analyzed out the values of constituent 
factors such as muscular force, weight, attention, memory, etc. Ina 
given individual, certain psychic constants, as timidity, weakness, 
indecision,—certain moral ideas, certain feelings, tend to exercise a 
certain force in conduct, the total curve being a resultant of these 
with other factors. Observation of the operation of these ‘‘parame- 
ter’? factors in the child’s conduct gives results superior to those 
from fests, the latter always presenting an artificial side, though 
needed to complete the study. The Congress recommended that a 
committee be appointed to further the interests of psycho-pedagogy. 
This committee will be appointed by the committee for the next con- 
gress. 

Reporting on Questions of Unification, Dr. J. Courtier, of Paris, 
proposed an elaborate system of symbols and signs for use in psy- 
chology. Professor Claparéde showed the advantages that would 
come from the adoption and use of a precise nomenclature, and from 
a determination of equivalent psychological terms in the various lan- 
guages used in psychology. His report made certain admirable 
recommendations in these directions. 

M. R. de Saussure argued for the use of esperanto as a ‘‘base of 
unification and of comparison of technical terms.’’ As a demonstra- 
tion three short addresses were delivered in esperanto. The proposi- 
tion did not meet with any special favor in the Congress. Professor 
Baldwin made certain recommendations looking toward unification 
of terminology, and the Congress appointed a committee consisting of 
Messrs. Baldwin, Claparéde, Lippmann (Berlin), and Ferrari ( Bolo- 
gna), to study the subject, receive suggestions, and make recommen- 
dations to the next Congress. 

The discussion on standardization of colors seemed to indicate that 
an approximate system of standards, all that seems possible in the 
present state of science, might best be found on the side of the in- 
dustries; and M. Th. Valette, of the laboratory of the Gobelins Manu- 
factory in Paris, briefly reported the classification of Chevreul, used 
in their manufacture of tapestries. A committee on standardization 
of colors was appointed, consisting of Messrs. Nagel, Asher, Thiéry, 
Yerkes, Larguier, with a chemist yet to be named. 

The next congress will be held in the United States in 1913, prefer- 
ably in New York or Boston. The Committee of Organization con- 
sists of Professor William James, President d’honneur; Professor 
Baldwin, President effectif; Professors Titchener and Cattell, vice- 
presidents; Professor Watson, general secretary. The American 
representatives at the Geneva congress, so far as noted by the writer, 
were Professors Armstrong, Baldwin, Fullerton, Haines, Holling- 
worth, Huey, Jones (Toronto), Mrs. Ladd-Franklin, Leuba, Loeb, 
Max Meyer, Will S. Monroe, Ogden, Prince, Riley, Sanford, Strong, 
Vibbert, and Miss Williams. 
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Memories of my Life. By FRANCIS GALTON. With eight illustrations. 
New York, E. P. Dutton and Company, I909. pp. viii., 339. 
Price $3.50. 

In this handsome volume, clearly printed and light in the hand, 
Sir Francis Galton—the recent list of birthday honors has given him 
the title long ago conferred by a public careless to discriminate be- 
tween cousins—sketches, briefly and interestingly, the main events 
of his long and varied career. There are three portraits, and an Ap- 
pendix contains a fuil bibliography of the author’s books and me- 
moirs. 

“It has been a difficulty throughout,’’ we are told in the Preface, 
“to determine how much to insert and how much to omit. I have 
done my best, but fear I have failed through over-omission.”” The 
fault is, no doubt, upon the right side. But the psychological reader 
would have been grateful for a more detailed account of the author’s 
psychophysical work. Sir Francis Galton was, after all, the pioneer 
of experimental psychology in Great Britain; he originated much that 
was either independently discovered or further elaborated on the 
Continent; and his memoirs are widely scattered in technical maga- 
zines and in the proceedings of scientific societies. However, we 
may perhaps look forward to a complete collection of these papers at 
some future date. 

We are here not concerned with the author’s explorations in south- 
west Africa,with his work upon the council and in the secretaryship of 
the British Association, or with his activities as member of the Mete- 
orological Committee and Council. The chapters in which these 
matters are discussed are delightful reading; but that bare statement 
must suffice. We come nearer to psychology with the chapter on 
authropometric laboratories, which ends with an amusing anecdote 
of Herbert Spencer. The succeeding chapter deals with composite 
portraits and stereoscopic maps. The writer does not seem to be 
aware of the objection, raised in France some years ago and men- 
tioned by Binet in his Etude expérimentale de l’intelligence, that the 
first portrait exposed exerts au undue influence upon the photo- 
graphic plate, so that the camera is not impartial. An attempt at 
‘analytical photography,’ in which a negative composite was photo- 
graphed together with a positive portrait of one of its elements, is 
referred to asa failure. The conventional representation of a gallop- 
ing horse, with all four legs simultaneously extended, was found to 
be reproducible by compounding a series of momentary attitudes. 
‘‘When all of the twenty attitudes [of Muybridge’s photographs] are 
combined in a single picture, the result is certainly suggestive of the 
conventional representation, though in a very confused way .. . 
Seeing that according tothe photographs . . . the two fore legs 
were extended during one quarter of the complete motion, and that 
during another quarter the two hind legs were similarly extended, I 
made composites of these groups separately.’?’ Combination of the 
halves of the composites gave ‘‘a very fair equivalent to the conven- 
tional attitude. I inferred that the brain ignored one-half of all it 
saw in the gallop, as too confused to be noticed; that it divided the 
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other half in two parts, each alike in one particular, and combined 
the two halves into a monstrous whole.” 

Two experiments, hitherto unpublished, may be quoted from the 
chapter on Human Faculty. The one was planned ‘‘to gain some idea 
of the commoner feelings in Insanity. The method tried was to in- 
vest everything I met, whether human, animal, or inanimate, with 
the imaginary attributes of aspy. Having arranged plans, I started 
on my morning’s walk, . . . and found the experiment only too 
successful. By the time I had walked one and a half miles, . 
every horse on the stand seemed watching me, either with pricked 
ears or disguising its espionage. Hours passed before this uncanny 
sensation wore off, and I feel that I could only too easily re-establish 
it.’? The other was designed ‘‘to gain an insight into the abject feel- 
ings of barbarians and others concerning the power of images which 
they know to be of human handiwork. I had visited a large collec- 
tion of idols gathered by missionaries from many lands, and wondered 
how each of these absurd and ill-made monstrosities could have ob- 
tained the hold it had over the imaginations of its worshippers. I 
wished, if possible, to enter into those feelings. It was difficult to 
find a suitable object for trial, because it ought to be in itself quite 
unfitted to arouse devout feelings. I fixed on a comic picture, it was 
that of Punch, and made believe in its possession of divine attributes. 
I addressed it with much quasi-reverence as possessing a mighty 
power to reward or punish the behavior of men towards it, and found 
little difficulty in ignoring the impossibilities of what I professed. 
The experiment gradually succeeded; I began to feel and long re- 
tained for the picture a large share of the feelings that a barbarian 
entertains towards his idol, and learnt to appreciate the enormous 
potency they might have over him.’’ Experiments of this sort, em- 
pathic experiments, might well be introduced into the laboratory, 
and should yield valuable analytical results. The writer himself 
does not go further into description of the uncanny sensation of being 
watched, or of the reverential feeling towards the figure. The chap- 
ter contains other suggestions of an experimental sort, among them 
this: ‘the human senses, when rhythmically stimulated in certain 
exact cadences, are capable of eliciting overwhelming emotions not 
yet sufficiently investigated.”’ 

A controversy with Max Miiller (who had emphasized the import- 
ance of language as a means of thought, while the author believed 
that he himself thought hardest when making no meutal use of 
words) led to the well-known experiments upon arithmetic by smell. 
After certain associations had been practised, the mental cue to ‘add’ 
or ‘subtract’ was sufficient to start the arithmetical operations in 
terms of smell alone; ‘‘there was not the slightest difficulty in ban- 
ishing all visual and auditory images from the mind, leaving noth- 
ing in the consciousness besides real or imaginary scents.’’ These 
experiments should be repeated: first, in order to determine the spe- 
cific mode of representation of the ‘imaginary’ scents; and secondly 
in order to determine whether the odors are at once ‘sign’ and ‘thing 
signified,’ as may be the case with words, or whether the meaning 
which has been read into the odor by association is carried by some 
concomitant process which, in the original experiments, escaped ob- 
servation. 

The final chapters treat of Heredity and Race Improvement. After 
stating the Ancestral Law, the author writes: ‘‘my data were not as 
numerous as is desirable, still the results were closely congruous, 
and seem to be a near approximation to the truth. The conclusions 
have been much discussed and criticised, and have been modified by 
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Professor Karl Pearson; but they have not been seriously shaken, so 
far as I know.’’ Here is a point where a more detailed consideration 
would have been in place. We do not know whether Mendelism has 
received careful study, and has been rejected as unreliable, or 
whether the writer has failed to follow recent developments in the 
theory of hereditary transmission. On the subject of Eugenics we 
read: “‘its first object is to check the birth-rate of the Unfit, instead 
of allowing them to come into being, though doomed in large num- 
bers to perish prematurely. The second object is the improvement 
of the race by furthering the productivity of the Fit by early mar- 
riages and healthful rearing of their children. Natural Selection 
rests upon excessive production and wholesale destruction; Eugenics 
on bringing no more individuals into the world than can properly be 
cared for, and those only of the best stock.’?—— 

Sir Francis Galton belongs to a vanishing type of workers in 
science,—men of high native ability and independent fortune, who 
devote themselves to the advancement of knowledge and its applica- 
tion in the public service from an intrinsic interest and a keen sense 
of public duty. Charles Darwin, his near kinsman, is perhaps the 
most conspicuous instance of the type, which .indeed has always 
found its principal representatives in Great Britain. The vast accu- 
mulation of scientific observations in recent years, and the necessity 
of a technical training to cope with it, have now brought the special- 
ist to the front in all intellectual concerns; and the amateur, how- 
ever gifted, must in the future be content to take a lower piace. It is 
not likely that our author will have successors. All the more should 
we be grateful for this outline of his life and labors; all the more 
should we pay our free homage to one who, without the responsibili- 
ties of an official position, did yeoman’s work on behalf of the strug- 
gling science of experimental psychology. TH. WALTERS. 


Fifty Years of Darwinism: Modern Aspects of Evolution. Centennial 
Addresses in Honor of CHARLES DARWIN before the American 
Association for the Advancement of Science, Baltimore, Friday, 
Jan. 1, 1909. New York, Henry Holt & Co., Ig09. pp. v., 274. 


This volume, the nature and object of which are sufficiently indi- 
cated by its title, contains ten addresses and a brief introduction. 
The Introduction, written by Prof. T. C. Chamberlin of the Uni- 
versity of Chicago, the president of the American Association for the 
Advancement of Science, points out the influence that the thought 
of Darwin has exerted and still exerts upon the work of the Associa- 
tion. ‘In the first decades of the great Darwinian movement in 
biology, the tribute of our members may not have been wanting in 
demonstrations of the force of old adhesions, but even then, whether 
by resistance or by co-operation, we gave our testimony to the new 
power that made itself felt in the scientific world. A little later, we 
paid the tribute of conviction—the general tribute of willing convic- 
tion, on the part of some of us, and the even more significant tribute 
of reluctant conviction, on the part of others; but, in one way or 
another, we paid a universal tribute.’’ The continuance of this in- 
fluence is attested by the following addresses. 

Professor E. B. Poulton, Hope professor of entomology at Oxford, 
opens the series of special papers with a reviewof Fifty Years of Dar- 
winism. We cannot mention all the points, biographical, appre- 
ciative, critical, controversial, made by Professor Poulton in the 
course of his address. We notice only his strong insistence on the 
influence of Sir Charles Lyell, the geologist, upon Darwin’s mind; 
his hardly qualified rejection (p. 40), as against Francis Darwin, of 
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the doctrine of the hereditary transmission of acquired characters; 
his emphatic statement of Darwin’s conviction, after prolonged study 
of mutations, that ‘‘it is by the accumulation of extremely slight 
variations that new species arise,” that evolution is continuous and 
not discontinuous; and his defence of natural selection against the 
charge that it “descended like a numbing spell” upon studies of hy- 
bridism. It is interesting to read (footnote, p. 22) that Adam Sedg- 
wick attacked the Origin on the ground that it ‘‘utterly repudiates 
final causes.’’ Huxley, too, thought that it had banished teleology 
from biological science. The event has proved that, on the contrary, 
pre a the doors only too wide open for facile explanations in terms 
of en 

Professor J. M. Coulter, of the University of Chicago, next dis- 
cusses The Theory of Natural Selection from the Standpoint of Bot- 
any. Two points are given special emphasis: the prevalence of non- 
adaptive characters, and the inadequacy of natural selection to 
account for the great changes in the phylogenetic series. Botanists 
are forced to see in a very large number of structures ‘“‘inevitable re- 
sponses to conditions that have nothing todo with adaptation. : 
Natural Selection does not select individual plants on the basis of 
some small and better adapted variation, and so build up a character, 
which with its associates will gradually result in a closely allied uew 
species; but . . . its selection of individuals seems to hold no 
relation to their useful characters. Ontheotherhand, . . . Nat- 
ural Selection determines what species shall survive, simply by 
eliminating those that do not.’’ The principle still, therefore, has an 
important place, since ‘‘the species that survive determine, within 
limits, the species to be produced.’’ But it is inadequate to account 
for ‘‘the establishment of the assemblages of different characters that 
distinguish great groups’’; for the study of phylogeny shows that 
these “have been wrought out by steady and progressive change 
through all imaginable changes of environment’’; the evolution of 
Gymnosperms is cited in evidence. On the whole, then, Professor 
Coulter’s paper gives a negative impression, though he grants that 
Darwin’s personal position in plant physiology and ecology is one of 
the first rank, and that the principle of natural selection came into 
plant morphology at the psychological moment and served greatly 
to stimulate investigation. 

Dr. D. S. Jordan, president of Stanford University, discourses on 
Isolation as a Factor in Organic Evolution. ‘So far as species in 
nature are concerned, we can account for the origin of none of them, 
except on the ground of the presence of some forms of isolation. 
. « « The minor differences which separate species and sub-species 
among anima)s and plants, in so far as these are not traits of adapta- 
tion (and most of them are clearly not such), owe their existence to 
some form of isolation or segregation. . . . From difference of 
parentage, or difference in selection, or from difference in the trend 
of development, whatever its cause, local peculiarities arise. | 
It may be that change of environment sometimes excites germinal 
variation. . . . The obvious factor in the splitting apart of races 
or species is, therefore, in all groups, that of isolation. Behind this 
lies the primal factor of variation, continuous or discontinuous. 

With these come the factor of heredity and the factor of selection. 
° Selection alone does not prodnce new species, although it 
may continuously modify old ones.’’ These quotations sufficiently 
indicate the line of reasoning pursued in the paper. ‘‘In Darwin’s 
view, isolation or segregation was doubtless a feature of Natural 
Selection.’’ Since Darwin, Moritz Wagner has convincingly shown 
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the fundamental relation of this factor to the problem of the origin of 
species. 

yr E. B. Wilson, of Columbia University, treats of The Cell 
in Relation to Heredity and Evolution. Darwin’s doctrine of pan- 
genesis involved two principal postulates: the particulate assumption 
that particular hereditary traits are represented in the germ-cell by 
discrete and specifically organized particles, capable of self-perpetua- 
tion without loss of specific character; and the assumption that these 
gemmules or pangens are cell-germs originally produced by the 
somatic cells. The first of these postulates has been adopted and 
worked out, votably by Weismann; but it is so far unverified, and 
probably unverifiable. The second is unsupported by experimental 
or cytological evidence; we must accept, in its place, the law of 
genetic cellular continuity. Four questions then arise. (1) What is 
the physical basis of heredity? Itis probable that the nucleus (the 
chromatin-substance) embodies the specific primordia of determina- 
tion. True, there are formative protoplasmic materials; but some of 
the most important are known to be of nuclear origin, and it is possi- 
ble that all have that origin. (2) How is it transmitted from cell to 
cell? By division; and, in most cases, by karyokinetic division. 
The chromosomes are composed of specifically different materials, 
the ensemble of which is essential to normal development ; and karyo- 
kinesis ensures the meristic division and equal distribution of these 
materials. (3) In what way does it play its part in the determina- 
tion of the hereditary characters? Chemically: the chromosomes 
may be regarded as self-perpetuating magazines of specific substances, 
similar in nature to enzymes or their chemical antecedents, that play 
an essential part in the determination of the cell-activities, including 
those involved in development. The fertilization of the egg may 
almost be compared to an intracellular injection of enzymes. This 
view squares admirably with the Mendelian view of heredity. (4) 
How may it be so modified as to give rise to new heritable charac- 
ters? Both body-cells and germ-cells react to physico-chemical 
changes of the environment by definite physiological and morpho- 
logical changes; such modifications of the germ-plasm produce 
blastogenic variations or mutations that are inherited, permanently 
or temporarily. In this way we can account for direct influence by in- 
vironment, fluctuating variations, mutationa] variations, particulate 
mutation, orthogenetic transformation, —for everything, in fact, but 
the transmission of acquired characters. 

Dr. D. T. MacDougal, of the Carnegie Institution of Washington, 
writes upon The Direct Influence of Environment. We know that 
secondary effects of the action of external factors, or of morphogenic 
or embryonic procedure, may be freely communicated in the plant 
from part to part of the soma, and from the egg to the soma. May 
inheritable effects be communicated from the soma to the egg or 
sperm? (1) The character of the building material supplied to the 
egg, as varied by environmental influences, may work changes that 
pass from generation to generation. (2) Repetition of stimuliina 
series of generations, so far as examined, is effective for heredity only 
when the germ-plasm has been acted on simultaneously with the 
soma. It is, however, difficult to induce bodily changes without 
affecting the reproductive elements; and the attention of biologists 
has therefore turned toward modification of egg or sperm alone. 
They have studied the influence of changed climatic conditions, of 
radiations, and of chemical solutions, and in every case have found 
that individually acquired or induced characters may be transmitted 
from one generation to another practically unchanged. Neverthe- 
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less, the case against the transmission of purely somatogenic charac- 
acters is not closed: the physiological mechanism would permit it; 
experiments on the action of external agencies upon the soma exclu- 
sively have hardly yet been seriously attempted; and certain adap- 
tive correlations of organs, found in nature, distinctly suggest it. 
Coming back to the work on the germ-plasm, we must refer the in- 
herited chamges to departure from normal mitotic procedure or to 
disturbance of the autolytic action of the cell. The changes them- 
selves were in some cases discontinuous (mutations), in others con- 
tinuous (fluctuations). Some, again, consisted in increase or loss of 
existing capacities; others in the acquisition of characters new to the 
genus. The processes thus ‘‘disturbed or set in motion’ appear to 
be ‘identical with some of those concerned in the main evolutionary 
development of organisms.’’ 

In the next address, on The Behavior of Unit Characters in Her- 
edity, Professor W. E. Castle of Harvard University shows, by refer- 
ence to the color-varieties of rabbits, the nature and influence of 
Mendel’s unit characters. He traces the advance of Mendelism in 
recent years, and indicates some of its problems. He concludes that, 
‘fragmentary as our present knowledge is, it is doubtful whether 
any category of organs, quantities, or parts, can be mentioned which 
is not subject to Mendelian inheritance.’’ The style, clear and 
straightforward, is in pleasant contrast to the involved Latinism of 
the preceding paper. 

Mutation is handled by Dr. C. B. Davenport, of the Carnegie Insti- 
tution of Washington. ‘‘The mutation theory rests on the doctrine 
of unit characters and applies only so far as that doctrine applies.”’ 
Darwin recognized saltation, especially in the Variation under Do- 
mestication; but he emphasized quantitative or fluctuating variation 
in the Origin, because he was there championing the continuity of 
nature as against the doctrine of special creation. Mutations have 
now been studied both in nature and under domestication. (1) The 
selection of fluctuations and their summation bring an improvement 
that (as Darwin himself recognized in certain cases) ceases after a 
few generations; the fortunate sport is then the centre from which 
further progress must start. (2) Mutations are subject to natural 
selection; even so close a case of adaptation as that of the leaf-but- 
terfiy may arise by a series of mutations (Bateson); and mutations 
may become adaptive by their possessors selecting a habitat that fits 
their organization. (3) The doctrine of mutation explains the 
swamping effect of inter-crossing, and the discontinuity between 
species. There may, no doubt, be cases of graduated development of 
unit characters, all the way from invisibility to strong expression ; 
but for the present we shall do best to assume their normal dis- 
continuity. 

After Mutation comes Adaptation, which is discussed by Professor 
C. H. Eigenmann of the University of Indiana. An organism con- 
sists of adaptive characters, of vestiges (remnants of past adapta- 
tions), and of non-adaptive characters, that may perhaps be past 
adaptations or may become adaptive in the future. If we confine our- 
selves to the adaptive characters, two questions arise: that of the 
origin of adaptive faunas, and that of the origin of adaptations. The 
first is answered, in general terms, by reference to selective migra- 
tion; suitable habitats are sought by species that are already, in the 
large, adapted to them. The second is far more difficult to answer. 
The author bases his treatment of it apes observations of the fresh- 
water fishes known as Characins, and comes to the following con- 
clusions. (1) The Characins furnish evidence both for orthogenesis 
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and against its universality. (2) There is evidence both of muta- 
tion and of fluctuation. (3) Transmissible adaptations undoubtedly 
arise as the result of peculiarity of environment. Three ways are 
possible: use-transmission, direct affection of the germ-plasm, real- 
ization of nascent adaptive capacities. The latter must be ruled out, 
however, in the case of the bleaching of cave-animals. (4) Do trans- 
missible variations arise as the result of functional adaptation? Ap- 
parently they do (progressive degeneration of the eyes of cave verte- 
brates), although the evidence has not so far carried general convic- 
tion. Further work, experimental, observational and systematic, is 
needed for the solution of this problem of problems, the origin of 
adaptations. 

In the following paper, on Darwin and Paleontology, Professor H. 
F. Osborn, of Columbia University and the American Museum of 
Natural History, hails Darwin as, in succession to Cuvier, the second 
founder of paleontology. Darwin’s view of the operation of natural 
selection is either confirmed or untouched by paleontological discov- 
eries. On the other hand, the geological record shows elearly that 
new characters do not originate by selection of the fit from the fortui- 
tous; ‘‘the law of gradual change incertain determinate, definite, and 
at least in some cases adaptive directions, through very long periods 
of time, and the absence of chance or non-direction in the origin of a 
large number of adaptive and other new characters, is the common 
working principle both in verteSrate and invertebrate paleontology.” 
This law is not subversive of the doctrine of mutations; the paleon- 
tologist is favorably situated for the observation of continuous, un- 
favorably for that of discontinuous evolution; the question of muta- 
tion or fluctuation must be settled elsewhere. The law asserts, how- 
ever, that certain origins are adaptive in direction from the begin- 
ning; and this ‘principle of rectigradation’ introduces a factor un- 
known to Darwin. Its causation is at present obscure. Use-trans- 
mission either fails to explain or proves to be unnecessary in expla- 
nation, though it should not yet be finally abandoned. The causation 
lies, probably, in the domain of heredity rather than in that of onto- 
geny, environment or selection; in view, however, of the inseparable- 
ness of internal and external processes, the initiation of certain adap- 
tive origins may be found in the circle of ontogenetic or environ- 
mental causes. The address closes with a review of the method of 
evolution as exemplified by the Titanotheres. 

The concluding chapter of the book, contributed by G. S. Hall, 
president and professor of psychology, Clark University, is entitled 
Evolution and Psychology. It first makes the point that ‘‘Darwin’s 
method is always and everywhere objective and observational, never 
subjective or introspective.’’ ‘‘Emotions are best studied in their 
outward expressions in gesture, will is investigated in the study of 
behavior, intelligence by massed instances of sagacity.’? Conceding 
the fact that the current, non-evolutionary methods have brought 
about ‘‘a prodigious and sudden horizontal expansion” of psychology, 
it then affirms that genetic synthesis is both necessary and impend- 
“‘Some of us are already convinced that the human soul in all its 


ing. 
power al gr as much a product of evolution as the body; but our 
faith needs to add the knowledge that can only come when all the 


authentic data are properly grouped.”’ The address turns, next, toa 
consideration of rudimentary psychoses and psychical recapitulation. 
Consciousness is an epiphenomenon of mind; there are incessant and 
manifold affective and other processes going on in us that lack con- 
sciousness; such states and activities irresistibly suggest past evolu- 
tionary stages. ‘‘The child is not so much the father of the man as 
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his very venerable and, in his early stages, half-anthropoid ancestor.”’ 
Finally, in a forecast of the future, the author predicts the adequacy 
of genetic psychology to education, religion, psychiatry, and the do- 
main of the unconscious, if only there shall arise a new ‘‘Darwin of 
the mind’’ to substitute for the pedantry of the schools ‘‘the essen- 
tial facts of life as it is lived out by the toiling, struggling men, 
women and children, normal and defective, of our day.’’ 
P. E. WINTER. 


The Eternal Values, by HUGO MUNSTERBERG. Boston and New York, 
Houghton Miffiin Company, 1909. pp. xv, 436. Price $2.50. 

This work is a modified author’s translation of the Philosophie der 
Werte, reviewed in the Journal, xix., 1908, 408 f. ‘*Muchin this Eng- 
lish version is newly added and much is omitted from the previous 
text. Many side issues, especially such as connected the work with 
particular German movements, are entirely left out, and not a few 
additions refer to recent American discussions. Other parts are greatly 
condensed.’’ The writer’s general attitude and manner of treatment 
are, of course, unchanged. 

In my review of the German original I expressed the opinion that 
the book, notable as the expression of a strongly marked personality, 
could nevertheless not hope to appeal, vitally and enduringly, to any 
large body of academic youth. ‘‘The next reformation in thought 
must come’’, I said, ‘‘from within the sciences, not from the external 
realm of concepts.’’ It is only fair, then, to quote the author to the 
contrary. ‘‘Far beyond the circle of philosophers it was greeted as an 
expression of the new desires of our time. . . The ethical idealism of 
the book seemed to touch the most widely different layers of the com- 
munity.’’ Whether the impression thus made is permanent remains 
to be seen. At any rate, nothing but good can come of the mental 
effort of sustained thinking which 7he Eternal Values demands of 
its reader. ‘‘More and more’’, remarks Professor Miinsterberg, ‘‘the 
aim seems to be the writing of philosophy in brilliant epigrams and 
clever discussions. Especially our younger philosophers dash down 
their thoughts in an impressionistic style which captivates and does 
not need the slightest effort to follow. Who will doubt that such 
picturesqueness is stimulating and attractive? Yet after all it is serv- 
ing the ultimate purpose of knowledge no better than a picturesque 
and epigrammatic mathematics or chemistry. Philosophy is a move- 
ment of thought which demands the thoroughness of the expert, and 
which can be followed only with concentrated attention. Everything 
depends upon inner consistency, and only aclosely knit system can 
secure it. In all times only such systems have marked the great 


periods of philosophical insight.’’ Saul also, then, is among the 
prophets; reaction has set in within the precincts of the temple itself. 
May the reaction prosper! M. W. WISEMAN 


Flerbert Spencer. Von DR. Kari, SCHWARZE. Mit einem Bildnis 
Spencers. ‘‘Aus Natur und Geisteswelt’’, Bd. 245. Leipzig, B. G. 
Teubner. I909. pp.x., 131. Price Mk. $1.25. 

When F. H. Collins published his Epitome of the Synthetic Phil- 
osophy in 1889, Spencer himself vouched for the accuracy of the work, 
and expressed surprise that so much of the original System could be 
compressed into so small aspace. The fact is, however, that Spencer 
is of all systematic philosophers the easiest to summarize: partly be- 
cause his thought moved linearly, idea following idea in single file, 
towards a well-defined goal; partly because, in his endeavor after 
clearness, he was not sparing of words; and partly also because he 
knew definitely, in every case, what he wished to convey to the reader. 
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Nevertheless, it is something of an achievement to give the gist of the 
Spencerian philosophy in just over a hundred small octavo pages, and 
this is the task that Dr. Schwarze has undertaken, and has successfully 
performed, in the book before us. 

The frontispiece is a reproduction of the well-known portrait taken 
when the philosopher was seventy-eight. The introduction (1-18) 
gives a biographical sketch of Spencer’s career. The synthetic phil- 
osophy is then taken up book by book (18-125): first the general 
philosophical foundations of the system (18-35), then the Biology 
(35-55), the Psychology (55-76), the Sociology (77-99), and the Ethics 
(99-125). The style is interesting, and the abstracting is competently 
done. A critical conclusion (125-131) seeks to place Spencer in correct 
philosophical perspective. Epistemologically, he is akin to Kant, the 
Unknowable corresponding to the Ding an sich. Metaphysically, he 
represents a pantheism like that of Spinoza. His dualistic standpoint 
recalls the Wundtian doctrine of physical and psychical causality. 
The finality which he claims for his systematization reminds us of 
Hegel, and the fate of the two systems is the same. On the whole it 
must be said that Spencer has left his philosophy atorso. If we carry 
out the figure of a statue, Spencer’s systematized scienceis the trunk, 
and the trunk only. There should be a head, epistemology; but 
Spencer offers us in its place ethics, aud an ethics that is incomplete 
because worked out one-sidedly from the naturalistic standpoint. 
There should be limbs; but Spencer provides nothing more than con- 
jectures as to the future of the race, and these conjectures cannot 
support his science. His fame will therefore depend upon his scien- 
tific, not upon his strictly philosophical accomplishment. 

L. TURLEY. 
Psychologie de enfant et pédagogie expérimentale. Par Ep. CLa- 
PAREDE. Deuxiéme édition, revue et augumentée, avec 9g figures. 
Genéve, Libraire Kiindig. 1909. pp. viii., 283. 

This is the second edition of a little work published in 1905. The 
author, taking interest as the fundamental principle of mental activity, 
has sought to orientate the teacher in the field of child-psychology and 
experimental pedagogy. The exposition is extremely orderly and 
systematic; every chapter classifies and classifies again; indeed, the 
book may be considered asa sort of subject-index of problems and 
methods, made out in the service of the doctrine of interest. 

The introduction, entitled Psychologie et Pédagogie, holds the bal- 
ance between those who affirm that psychology is everything, and 
those who declare that it is nothing, for the teacher. The views of 
Stanley Hall, James and Miinsterberg are cited and discussed. The 
author concludes that ‘‘even if the teacher has entirely forgotten his 
psychology, it is worth his while to have been, at the outset of his 
career, asound psychologist.”’ 

Chapter i. consists of an Apercu historique. Professor Claparéde 
remarks that there does not exist, to his knowledge, a work which 
sets forth in detail the history of the modern pedological movement. 
Such a work is undoubtedly needed, and the author’s chapter furnishes 
a useful beginning in this direction. 

Chapter i1. treats of Les problemes. Practical pedagogy has a four- 
fold aim: the preservation of health, intellectual and physical exercise 
(gymnastique), the furnishing of memory, and education in the strict 
sense of the term. The aim of education, strictly considered, is to 
establish character, to stimulate ambition, to develop will and per- 
sonality. Here then are the problems of modern pedagogy, classified 
from the point of view of subject-matter. If we take another point of 
view, that of their relation to practice ( portée pragmatique), the prob- 
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lems fall into two great groups as theoretical and practical, problems 
of pure and of applied psychology; and the second group divides again 
into problems of psychognostics and problems of psychotechnics. 
What are the laws of memory? that is a question for pure psychology. 
How may we measure the capacity of memory in the individual case? 
that is a question of psychognostics. What is the best method of 
memorizing a text in a given time? that is a question of psycho- 
technics. Lastly, if we classify by reference to results, the problems 
may be grouped under the headings general and special, the latter 
covering such things as mental type, correlation of traits in the 
individual mind, etc. 

Chapter iii. treats, in the same way, of Les méthodes. If weclassify 
by reference to the character of the observed phenomena, we have the 
methods of introspection and of extrospection. (The latter term is 
better than Binet’s externospection; but there seems to be no rea- 
son for coining it; we already have the word inspection for external 
observation.) Reference to the general conditions of investigation 
gives us the distinction of observation and experiment. Reference 
to the procedures employed in assembling data gives us the distinction 
of individual and collective methods. Reference to the nature of the 
subject-matter gives us four types of method: the normal, the ge- 
netic, the comparative, and the pathological. Lastly, reference to 
the technique of our inquiry gives us the distinction of qualitative or 
descriptive and quantitative or psychometrical methods. 

Chapter iv. discusses Le Développement mental. The primary ques- 
tion is: What is childhood for? To answer it we must first examine 
the phenomena of physical growth, and the reaction of growth upon 
the mental functions. This leads to the study of two functions of 
cardinal importance: play and imitation. Many theories of play have 
been formulated: the theory of recreation, of superfluity of energy, 
of atavism, of preparatory activity. The author inclines toa biological 
theory which combines the views of Groos and of Carr. Play may be 
classified as general and special. The former may be subdivided into 
sensory, motor and psychical; and psychical play subdivides again into 
intellectual and emotive. Special play takes five principal forms: 
rivalry, pursuit, social play, family play, and imitative play. Imitation, 
on its side, leads to acquisitions of two kinds, general and special. 
The general functions acquired by imitation are motor adaptation, 
voluntary movement and comprehension. The special functions are 
too numerous to list; we may mention language, and in the moral 
sphere the power of example. Now we may answer the question: 
What is childhood for? by replying: For playing and for imitating. 
But this means that education must be attractive. ‘‘En réclamant de 
l’enfant un effort de travail fondé sur autre chose que sur le jeu, on agit 
comme cet insensé qui, dés le printemps, secouerait un pommier pour 
lui faire donnerdes pommes.’’ So weare led toinvestigate the psycho- 
biological value of interest. The child passes through a number of 
stages, which follow each other in constant order; every stage corres- 

onds to the ripening of a certain function or aptitude whose exercise 
is agreeable. Thus we have perceptual interests, linguistic interests, 
general intellectual interests, special interests, social or mora] in- 
terests, which appear in the order given. The secret of pedagogy is 
to avail oneself of these aptitudes or functions, and to invite their 
activity by presenting to the child the objects which appeal to them; 
it is worse en useless to blame the child for the absence of something 
which, biologically, he does not and as yet cannot possess. 

Chapter v. is entitled La Fatigue intellectuelle. Fatigue may be 
measured, first, by reduction of capacity. Here we have the methods 
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of dictation, of counting letters, of addition, of copying letters, of com- 
bination. It may be measured, secondly, by measurement of the 
changes which it induces in various functions. Here we have the 
methods of esthesiometry, of algesimetry, of dynamometry, of tapping. 
Fatigue is itself conditioned upon age, sex, intelligence, individual 
type, season of the year, time of day, habit, training and interest, 
change of work, bodily posture, alimentary regimen falcohol). The 
various subjects of study have different ponogenic coefficients. Phys- 
ical exercise is decidedly ponogenic: hence educational gymnastics 
shouldjbe placed in the morning, hygienic gymnastics at the end of the 
schoolday. Fatigue offersa number of problems: the relation between 
objective and subjective fatigue, the relation between the physiological 
state of fatigue and power of effective work, the influence of will or 
interest on fatigue as physiological condition, the seat of mental 
fatigue, habituation to fatigue, the normal or abnormal character of 
fatigue, overwork or chronic exhaustion. These problems still await 
detailed study. Something may be said, however, in the light of our 
present knowledge. Thus, the idea of a reserve of energy throws light 
on various observations: on the dynamogenic value of certain stimuli, 
on the oscillation of work-curves, on the difference between fatigue 
and lassitude, on the effect of change of work, on sudden bursts of 
activity, on Janet’s lowering of the mental tension. Overwork, again, 
seems to be due not to the amount or even to the difficulty of the 
work assigned, but to its nature; work of an inferior psychological 
kind is especially likely to induce it. Rest should be taken as soon 
as ever the signs of fatigue show themselves, though prevention is 
better than cure. The normal duration of the rest-period has not yet 
been determined. The best way to rest is todo nothing; and the best 
way to do nothing is to sleep. 

Such, in outline, are the contents of the book. Every chapter has 
appended to it a selected bibliography. W. JENKINS. 


The Revival of Scholastic Philosophy in the Nineteenth Century. By 
JosEPH LouIS PERRIER, Ph. D. New York, The Columbia Univer- 
sity Press. 1909. pp. viii., 344. Price $1.75. 

‘One of the movements that have excited the interest of the world 
of thought in the nineteenth century had been the revival of Scholas- 
ticism. The philosophy of the Middle Ages had been for centuries 
past buried in deepest oblivion. . . Suddenly, to the astonishment of 
all, Scholasticism has awaked from itsslumber. It has appeared again 
in the face of the world, has been accepted by great minds, has been 
expounded and defended by powerful writers, and has given rise to a 
great number of interesting philosophical works. Its admirers have 
even tried, not only to prove its congruity with modern scientific re- 
sults, but to show that it is the only system capable of explaining 
them.’’ These sentences stand at the beginning of the Introduction 
of the work before us. As to the reasons for the scholastic revival, the 
author sums them upas follows. ‘‘An honest endeavor to seek the true 
philosophy in modern systems had been made for several centuries. 
But, from a Catholic standpoint, this endeavor had completely failed. 
. . . The more recent systems, Materialism, Kantism, Hegelianism, 
Positivism, were opposed to the Catholic faith. The influence of these 
systems had led many Catholics to advance dangerous theories. . 
Was it not better to return frankly tothe philosophy which had reigned 
for centuries in the schools, . . . to find out whether the old Schol- 
astic philosophy was not the true system? .. . Such is, in my judg- 
ment, the fundamental idea which inspired the neo-Thomists.”’ 

Neo-Scholasticism is, then, a philosophy thought out in conformity 
with Roman Catholic theology. Dr. Perrier has set himself a twofold 
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task with regard to it: an exposition and discussion of those principles 
of Scholasticism, a knowledge of which is indispensable to an under- 
standing of the Scholastic revival; and an historical survey of the rise 
and progress of Scholasticism in the modern world. 

The first part (chs. i.-viii.) opens with a chapter entitled: What is 
Scholastic philosophy? After weighing various definitions, the author 
concludes, somewhat vaguely, that ‘“‘Scholastic philosophy is primarily 
and essentially the philosophy of the Middle Ages, and reflects the 
essential characters of that time. The greatest power in the western 
world . . . was doubtless the Roman Church. The Middle Ages were 
above all an age of faith.’’ Hence “the harmony between philosophy 
and theology, although not peculiar to Scholasticism, is certainly its 
most distinctive trait.’’ The modifications introduced by Neo-Scho- 
lastics may be classified under three heads: language and method 
(although the Philosophia Lacensis and Urraburu cling to Latin and 
the Thomistic method of argumentation); appreciation of historical 
studies (although Orti y Lara regarded historical inquiry as vain bib- 
liomania); and respect for modern science (although Mazella holds to 
a doctrine of creation in statu perfecto). 

The following chapters deal with scholastic logic, scholastic meta- 
physics, scholastic cosmology, scholastic psychology, scholastic nat- 
ural theology, and scholastic moral philosophy. The exposition is both 
cursory and controversial. Experimental psychologists, we are told, 
‘limit themselves to measuring on the skin of the forehead the degree 
of fatigue produced by an intellectual work.’’ Their harmless pre- 
occupation with one anothers’ foreheads enables metaphysical psy- 
chology to enjoy an independent existence. Metaphysical psychology 
then spends its time in drawing a distinction between Phantasm and 
Idea, by the help of which it hopes to settle the question of abstract 
ideas; in tabulating under six heads the characteristics which separate 
sense from intellect, and in explaining that thesoul, ‘‘properly speak- 
ing, is not in the body at all; it simply acts upon the body, and touches 
it as a piece of bad news touches our heart.’’ This isa mode of contact 
unknown to experimental psychology; and while the formula Zo/a in 
toto et tota in aliqua parte ‘‘thus understood’”’ may “‘lose all its material 
flavor,’’ it certainly does not ‘‘step forth as a flash of genius, as a pro- 
found truth which commands our admiration and our assent.”’ 

The causes which led to the downfall of Scholastic philosophy in 
the fifteenth century were of two kinds, external and internal. Among 
the most important of the external causes the author reckons the 
humanistic movement, the progress of science, the rise of Protes- 
tantism, and the invention of printing. The chief internal causes 
were the substitution of vain subtlety for profound reasoning, the 
undue elevation of the argument from authority, and active opposition 
to the teachings of science. The reasons for the modern revival of 
Thomism we have given above. 

The second part of the work contains an historical sketch of this re- 
vival in Italy, in Spain, Portugal and Spanish America, in Germany 
and Austria, in France, in Belgium, in other European countries (Hun- 
gary, Bohemia, the Netherlands, England), and in the United States 
and Canada. This part of the work seems to be competently written 
and is of distinct value. It concludes with a bibliography of the Neo- 
Scholastic philosophy, which comprises 13 periodical publications 
and over 2,000 books and articles. S. Post. 
Is Immortality Desirable? By G. LowksS DICKENSON. The Ingersoll 

Lecture, 1908. Boston and New York, Houghton Mifflin Com- 

pany. 1999. pp. ii., 63. Price 75c. 

While recognizing that there are many indifferentists and pessi- 
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mists, the lecturer believes that in the matter of personal immortality 
most normal persons are optimists. He sums up his own feelings on 
the question as follows: ‘‘The conception that death ends all does not 
empty life of its worth, but it destroys, in my judgment, its most 
precious element, that which transfigures all the rest; it obliterates 
the gleam on the snow, the planet in the east; it shuts off the great 
adventure, the adventure beyond death.’’ The lecture ends with a 
plea on behalf of the enquiries undertaken by the Society for Psychical 
Research. F. JONES. 


Race Questions, Provincialism, and Other American Problems. By 
JosiaH Royce. New York, The Macmillan Co. 1908. pp. xiii., 
287. Price $1.25. 

In this little volume Professor Royce has brought together five ad- 
dresses, delivered at various times and dealing with various subjects, 
but all illustrating that general doctrine about life which he has set 
forth in Zhe Philosophy of Loyalty. The book may, then, be regarded 
as ‘‘an auxiliary to its more systematic predecessor.”’ 

The first address, on Race Questions and Prejudices, was read before 
the Chicago Ethical Society in 1905, and afterwards published in the 
International Journal of Ethics. It is an effort to express and to 
justify, in the special case of the race problems, the spirit elsewhere 
defined by the author as ‘loyalty to loyalty’. Professor Royce begins 
with an appeal to the concrete, with the mention of two instances 
which bear upon the meaning of race prejudices: the lesson of human 
energy and devotion recently taught us by Japan, and the lesson to 
be learned, in a more restricted field, from the success of English ad- 
ministration and English reticence in Jamaica and Trinidad. Passing 
then to a wider consideration, he discusses race and the tests of race, 
and comes to the conclusion that ‘‘there is hardly any one thing that 
our actual knowledge of the human mind enables us to assert, with any 
scientific exactness, regarding the permanent, the hereditary, the un- 
changeable mental characteristics which distinguish even the most 
widely sundered physical varieties of mankind.’’ We do not scien- 
tifically know what the true racial varieties of mental type really are.’’ 
What then are our race-problems? They ‘‘are merely the problems 
caused by our antipathies.’’ Antipathies are elemental and momen- 
tous, because we are by heredity doomed to be interested in all facts 
which may prove to be socially important. But we may not sanctify 
our iJlusions by the name of science. 

The second address, on Provincialism, was read as a Phi Beta Kappa 
address at the State University of Iowa in 1902. A ‘province’ is de- 
fined as ‘“‘any one part of a national domain, which is, geographically 
and socially, sufficiently unified to have a true consciousness of its own 
unity, to feel a pride in its own ideals and customs, and to possess a 
sense of its distinction from other parts of the country.’’ And ‘provin- 
cialism’ means, ‘‘first, the tendency of such a province to possess its 
own customs and ideals; secondly, the totality of these customs and 
ideals themselves: and thirdly, the love and pride which leads the in- 
habitants of a province to cherish as their own these traditions, beliefs 
and aspirations.’’ Provincialism, as thus understood, serves to correct 
three evils in the American world: the evil due to the presence of a 
considerable number of not yet assimilated newcomers in most of our 
communities; the evil due to excess of imitation, itself an aspect of 
the constant tendency of modern life to the mutual assimilation of va- 
rious parts of the social order; and in particular, the evil arising from 
the rule of the mob-spirit. These evils may, by the help of provin- 
cialism, be met in four ways. The province should be, to all of us, an 
ideal rather than a boast. Provincialism should mean, again, a deter- 
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mination to use the spiritual gifts that come to us from abroad in our 
own way and with reference to the ideals of our own social order. It 
should mean, further, the determination to find, if possible, a place 
for our youth in their own communities. And, finally, the province 
should more and more seek its own adornment. 

The third address, first delivered at Vassar College, is entitled On 
Certain Limitations of the Thoughtful Publicin America. Professor 
Royce points out that ‘idealism’, taken in a broad and non-technical 
sense, is in fact more characteristic of modern America than is com- 
mercialism: witness, in particular, the whole of the recent educational 
movement. But it is also true that this idealism is, in the main, in- 
effective. ‘The great limitation of our thoughtful public in America 
remains its inability to take sufficient control of affairs.’” Reform 
must come from within, and the appeal must lie to the individual. 
The author’s advice is: ‘‘overcome your limitations, first, by minute 
and faithful study of a few things and by clearness of ideas about them; 
then by childlike simplicity in the rest of life, by faithfulness to en- 
lightened leaders, by resignation as opposed to restlessness, and above 
all by work rather than by idle curiosity. Organize through a will- 
ingness to recognize that we must often differ in insight, but that 
what we need is to do something together. Avoid this restless long- 
ing for mere novelty. Learn to wait, to believe in more than you see, 
and to love not what is old or new, but what is eternal.”’ 

The fourth address, on Zhe Pacific Coast, further described as a 
psychological study of the relations of climate and civilization, was 
prepared for the National Geographical Society in 1898. As the essay 
on provincialism discussed, in general terms, the need and uses of that 
spirit in American life, so this more special paper sketches the bases 
upon which rests that particular form of provincialism to which the 
author, as a native Californian, personally owes most. After a survey 
of topography and climate, he sums up the correlated mental traits as 
individuality, but of a particular type, very different from the individ- 
uality, for instance, of the New England farmer; and a tendency, 
despite this individualism, toward agricultural conservatism and a 
definite social organization. The most representative expression of 
the spirit of California, of the ‘‘tension between individualism and loy- 
alty, between shrewd conservatism and bold radicalism’, is to be 
found, perhaps, in the poems of E. R. Sill. 

The concluding address, read before the Boston Physical Education 
Association, is entitled Some Relations of Physical Training to the 
Present Problem of Moral Education iu America. The rational solu- 
tion of the moral problem rests on the principle: Be loyal. ‘This 
principle, rightly understood, involves two consequences. The first 
is this: Have a cause, choose a cause, give yourself over to that cause 
actively, devotedly, whole-heartedly, practically.’’ The second is: 
Be loyal to loyalty; that is, regard your neighbor’s loyalty as something 
sacred. ‘‘Justice, kindliness, chivalry, charity,—these are all of them 
forms of loyalty to loyalty.’’ Now systematic training of the physical 
organism may assist moral education inthree ways. Skilful and seri- 
ous physical exercise involves true devotion; physical training, in so 
far as it is a part of the life of a social group, can more directly aid the 
individual to learn to be loyal to his group; and physical training, in 
so far as it can be used to give expression to the spirit of fair play, 
may be an aid toward the highest types of morality, namely to those 
which embody the spirit of loyalty to loyalty. ‘There is,’’ however, 
“nothing that fatally secures the attainment of any of these three re- 
sults. All depends upon the spirit, the skill, and the opportunities 
of the teacher, and upon the awakening of the right spirit in the 
learners.”’ J. RILEY. 
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Zur Grundlegung der Logik; ein Beitrag zur Bestimmung des Ver- 
hdlinisses zwischen Logik und Psychologie. Von Dr. STEPHEN 
MaticEvic. Wien und Leipzig, W. Braumiiller, 1909. pp. iii., 
192. Price Mk. 3. 

This work, which is a revised and enlarged edition of a doctor’s 
dissertation presented to the Vienna faculty in 1906, seeks, as its 
title implies, to determine the relation between psychology and logic. 
The writer makes his position clear in the preface. The controversy 
between psychologism and anti-psychologism has been regarded by 
some, he says, as a mere continuation of the age-long quarrel of em- 
piricism and rationalism, and has accordingly been passed by in 
silence and apathy. Others, impressed by Husserl’s campaign against 
psychologism, have accepted, along with that author’s critical re- 
sults, his positive advocacy of a scholastic ‘pure logic.’ Dr. Mati- 
cevic himself aims to prove that one may be anti-psychologistic with- 
out thereby becoming a ‘pure’ logician. 

The Introduction is followed by three chapters, on the basis 
(Begriindung) of logic at large, on logic as transcendental psy- 
chology, and on empirical psychologism. Limits of space forbid 
more than a brief summary of the Conclusion. 

We must take as datum the empirical antithesis of subject and 
object. We must recognize also that, wherever a theory of reality is 
in question, the objective is prior and superior to the subjective. Now 
logic, the most general, formal knowledge of the nature of things, is 
objectively determined, has the objective as its basis; and it is this 
objective character that distinguishes logic from psychology, and 
stamps it as an objective natural science of the same kind as geome- 
try or arithmetic. The customary interpretation of the laws of 
formal logic as merely analytical formulas elevates the act of 
thought at the expense of the content of thought, and so transforms 
logical laws into psychological. In truth, the objective element can- 
not be eliminated from any form of knowledge that is to be valid for 
the objectively real, and the laws of logic are, despite their poverty 
4 content, synthetic propositions that express certain properties of 
objects. 

How are these contentions to be established? By the proof, brought 
in the body of the work, that all the psychologies, transcendental or 
other, however strenuously they endeavor to expel the object, trip 
over it in their doctrine of the Jchbewusstsein or the Bewusstsein 
uberhaupt. It is true that, so far as the synthetic nature of the laws 
of formal logic is concerned, this proof is negative only; the formulas 
are shown to be more than tautological, but the character of their 
content has not been particularized. It may be suggested, in detail, 
that the objective content of the law of identity must be constituted 
by the empirically real identity (constancy) of things themselves ; the 
proposition ‘d=’ is best formulated in the terms ‘4 remains 1’, 
which is an existential proposition, and therefore a synthetic judg- 
ment. The laws of contradiction and of excluded middle are simply 
the obverse and specification of the law of identity, and need no 
further explanation. It is possible that the underlying objective, in 
all three cases, is to be found in space-perception; but this question 
requires a separate discussion. Finally, the principle of sufficient 
reason, in its general form, simply expresses the requirement that a 
logical derivation of some sort be possible; its logical content de- 
pends, therefore, in part upon this general character, in part upon 
the special problem of the moment; recourse may be had, with great- 
est prospect of success, to the principle of subsumption. In a word, 
then, ‘‘unser ganzes Wissen um die Natur der Dinge,’’ logical knowl- 
edge included, ‘‘ist bei den Dingen selbst zu suchen.”’ F. JONES. 
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Therapeutics of the Circulation. By Sir LAUDER BRUNTON, F.R.S., 
etc. Published under the Auspices of the University of London. 
With 240 illustrations. Philadelphia, P. Blakiston’s Son & Co. 
1908. pp. xi., 280. Price $1.50. 

This book consists of eight lectures, which were delivered in Janu- 
ary, February and March, 1905, in the Physiological Laboratory of the 
University of London. The distinguished author has set forth, with 
great originality and with unusual wealth of experimental detail, 
though (as he himself admits) not in strict systematic order, the phy- 
siology, pathology, pharmacology and treatment of the circulation and 
its disorders. He devotes special attention to such subjects as the sel f- 
massage of the heart and vessels, and the conduction of stimuli to the 
heart, which are dealt with only briefly, if at all, in ordinary text-books. 

The numerous illustration are in general clear and well-printed; a 
few, of which the cut of Mosso’s ergograph (Fig. 166, p. 137) is a con- 
spicuous example, are printed from worn plates and should have been 
redrawn. Most of the apparatus figured is familiar to experimental 
psychologists, and some of it exists in more accurate form than is here 
shown. 

A series of appendices by the author deals with certain functions of 
protoplasm, with recent instruments for measuring the blood-pressure 
in man, and with exercise in angina pectoris. A final appendix con- 
tains a number of notes by Professor Hugo Kronecker (to whom the 
lectures are dedicated ) relating to his own work and that of his pupils 
on the heart. ‘ 

The volume is admirably indexed. Besides an analytical subject- 
index of 34 pages, there are a special index of 4 pages to the appen- 
dices, a classified list of illustrations according to subjects, and a list 
of illustration in numerical order. TH. WALTERS. 


The People at Play. By ROLLIN LYNDE HARTT. Boston and New 
York, Houghton Mifflin Company, I909. pp. ix., 317. Price, 
$1.50. 

This is, as the publishers’ announcement declares, ‘‘a volume of 
delightful reading,” and it is delightfully illustrated by the author, 
in a frankly amateur fashion. Whether the book is to be considered, 
in the words of the same announcement, as ‘‘a contribution to soci- 
ology’’ depends upon one’s ideas of that rather elusive discipline. Mr. 
Hartt himself prefers ethics. ‘‘As regards the spirit we take with us, 
it is that of comparative ethics. In the seventeen years the author has 
konwn the people at play, he has learned, he trusts, to discern their 
worth. They differ from you, good reader, less in character than in 
intelligence. No one will deny that some measure of evil attends 
their amusements, but are our own invariably without stain? Be- 
fore reforming the lowly, let us reform ourselves. And before 
berating their shortcomings, let us inquire whether the charitable 
attitude is not, on the whole, more scientific as well as more just. It 
has been the author’s purpose to maintain throughout these pages a 
fairness and a sympathetic considerateness that may perchance lead 
his readers toward a more genial regard for their humble fellow 
creatures.’?’ The purpose has been very successfully attained in a 
series of chapters ou the Home of Burlesque, the Amusement Park, 
the Dime Museum, the World in Motion, Melodrama, Society, the 
Muses in the Back Street, and the National Game. 

As a sample of the writer’s genial philosophizing, we quote the 
conclusion of the chapter on burlesque. ‘‘Beyond question, it fosters 
hope. Next week a new army of mendacious posters will lure the 
same silly fellows back to the same silly booby-trap. . . Also it 
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fosters temperance and honesty; temperance because, since the Folly 
doesn’t selldrinks, . . . it becomes a citadel of refuge for ine- 
briates, who can’t go out between the acts, as no entr’-acts are pro- 
vided ; honesty because it pens up a herd of sneak-thieves and pick- 
pockets for two hours and a half at astretch. Moreover, it elevates 
industry and even prevents loss of life. What, think you, would 
happen to the trades, were those clowns and men-singers allowed a 
hand in them? What to the art of cookery, were the ‘‘40 La Belle 
Parisiennes 40’’ restored to the kitchen? . . But I sometimes sus- 
pect the institution affords more profit to the world outside it than 
to the world within. It enables the belligerently ethical to dog it 
with hired detectives (whereby they obtain much growth in grace), 
and it grants the sociological prowler a most fruitful opportunity for 
eavesdropping at the Underworld’s confessional.”’ W. JENKINS. 


The Fragments of Empedocies. Translated into English Verse by 
WILLIAM ELLERY LEONARD, Ph. D. Chicago, Open Court Pub- 
lishing Co. 1908. pp. viii., 92. 

An introduction, treating of Empedocles the man, the philosopher, 
and the poet, is followed by a bibliography, and this again by the col- 
lected fragments (‘On Nature’ and ‘The Purifications’), given both in 
the original Greek and ih verse translation (unrhymed iambic pent- 
ameter), after which comes a final section of Notes. The translator 
has had the critical assistance of Professor Newbold and of Professor 
McGilvary. Many of his renderings are very happy. In some cases, 
however, as in the simile of the water-clock preserved in Aristotle’s 
tract On Respiration, a poetical version is out of the question, and 
should not be attempted. 

The volume is attractively printed. We have noticed no errors, ex- 
cept that on page 81 ‘cyclops’ is used as a plural. W. JENKINS. 
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A Text-Book of Psychology, by EDWARD BRADFORD TITCHENER. 
Macmillan, New York, 1909. 311 p. 

This work, the author tells us, was written to take the place of his 
“Outlines of Psychology,’’ which was stereotyped in 1896 and could 
no longer be revised. It is necessarily larger than the earlier work, 
although in general it follows its lines. Little space is given to nerve 
physiology, which it is held the physiologists can better teach, the 
psychologist needing all the time for his own problems. Statements 
of the physiological conceptions are necessary, though at present 
largely hypothetical, but beginners are not ripe for discussion of un- 
settled points. The book is well printed, with good indexes, forty- 
four illustrations, and the reputation of the author makes it need- 
less to say that it is sure of a commanding position in its field. 


Letters, Lectures and Addresses of Charles Edward Garman. A Me- 
morial Volume. Prepared with the co-operation of the class of 
1884, Amherst College, by Er1zA MINER GARMAN. Houghton, 
Mifflin Co., Boston, 1909, 616 p. 

This volume is dedicated by the widow of Professor Garman to 
“the students with whom my husband loved to work and to the 
friends whose sympathy and appreciation he so highly prized.’’ It 
is, we fancy, about the kind of memorial, the subject of it would have 
preferred. The first part contains philosophical papers, most of 
which had been unpublished before, on such topics as automatism, 
Hume on the limits of knowledge, Kant on dating and locating, 
Science and theism, the Universe and God, the Will and the senti- 
ments, Pleasure or righteousness, Expediency as a working princi- 
ple, Authority and punishment, Members of the state, the Right of 
property, Scientific ideals and social practice, the Coming reform, 
the Training of a boy, Recreation, a Plea for philosophy in the pul- 
pit, Sunday in the mountains, in Memory of President Seelye, Mary 
Lyon, the Mount of temptation, etc. Some of these are letters and 
others addresses to classes. The third part contains a collection of 
letters to the various classes which Professor Garman taught, appre- 
ciations, his letters to individuals and testimonials from his students. 


The Case of Eusapia Palladino, by J. CourTIER. Bulletin de 1’In- 
stitut Général Psychologique, 1908, Nov.-Dec., Nos. 5-6. Au 
Siége de la Société, Paris, 1908. pp. 415-578. 

This comprises a study of Eusapia Palladino by J. Courtier during 
the years 1905-08, together with discussions and observations upon 
the subject during the above three years. First the phenomena of 
raps, levitations, cabinets, transition of objects, and luminous phe- 
nomena are described. The subject herself is then described, with a 
brief biography, and various experiments involving the use of scien- 
tific apparatus are reported. The investigators believe they have 
proven displacement of objects in Eusapia’s vicinity, sometimes with- 
out contact. The subject seems to discharge electroscopes at a dis- 
tance and produce molecular vibrations. The luminous phenomena 
they cannot explain. She often entered into a veritable second state 
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and had cutaneous hyperesthesia for some time afterward, claiming 
partial amnesia during the séance. 


Essai sur les Principes de la Métrique Anglaise, by Paul, VERRIER. 
H. Welter, Paris, 1909. 3 v. 

The first volume discusses prosody, including sounds, accents, 
syllables, intonation, pauses; the second, rhythm, including feet, 
verse, its beginning and end, homophony, the strophe; the third, 
metrics, including its simple variations, combinations, traditional 
forms, technical terms, signs, etc. The perception of rhythm is next 
considered, beginning with measuresof space and time generally, the 
functions of optical illusions, functional rhythms, modification of 
cells, tension, defects of rhythm. Under esthetics of rhythm the 
author discusses the rhythms of nature, utility, art, and the origin 
and evolution of poetic metres, together with the emotional value of 
the forms of rhythm, homophony, etc. 


A Theory of the Genetic Basis of Appeal in Literature, by HOMER 
CLYDE HousE. A dissertation presented to the Faculty of the 
University of Nebraska in partial fulfilment of the requirements 
for the degree of Doctor of Philosophy. 77 p. 


This is an interesting genetic study. It is chiefly devoted to natu- 
ral phenomena in literature including trees and woods, heavenly 
bodies, fire, frost, the sea, rivers, mountains, animal life, each of 
which is thought to be potent in the inspirations of literature. The 
author then proceeds to consider personality, the emotional life of 
nerves, dominant themes in literature, viz., love, death, contest, mys- 
tery, travel, etc., and the sources of their appeal. 


Allgemeine Geschichte der Philosophie, von Wilh. Wundt, Herm. 
Oldenberg, and others. Teubner, Berlin, 1909. 572 p. 


This is the fifth division of the first part of the series of volumes on 
the Culture of the Present, edited by Hinneberg. Wundt treats of 
the beginnings of philosophy and the philosophy of primitive people 
under the rubrics logic, psychology, philosophy of nature, ethics, 
with retrospect and prospect of the coming philosophy. Oldenberg 
deals with Indic philosophy, Goldziher with that of Islam and Judea, 
Grube with Chinese, Inouye with Japanese, von Arnim deals with the 
earliest European philosophy, especially that of Greece, Baeumker with 
the European philosophy of the middle ages, and Windelband with 
modern philosophy to Schopenhauer, but with thirty pages of con- 
temporary French, English and German philosophy. 


Le Régime des Aliénés, par FERNAND DUBIEF. Rousset, Paris, 
1909. 350 p. 

In the first part the author treats criminal insanity, drunkenness, 
the half idiotic and half responsible, the death penalty for such, and 
vagabonds. In the second part, devoted to treatment, he deals with 
arbitrary sequestration, medical certificates and the property of the 
insane. The third part is devoted to hospitals and deals with quar- 
ters for observation, patients cared for by their families, medical 
principles involved. In the appendix, texts adopted by the Chamber 
of Deputies, and the St. Gall law concerning habitual drunkards, 
etc., are treated. 


Die Mnemischen Empfindungen, von RICHARD SEMON. Engelmann, 
Leipzig, 1909. 392 p. 
We have here a very important work which the author deems the 
skeleton of a new psychology. The first part is devoted to original 
sensations, the synchronous phase, the idea of sensory fields, homo- 
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phony and sensory differentials, the acholathuic of original sensa- 
tions, the mnemic sensations, the single engram and its complica- 
tions, the store of engrams won in the individual life, eckphoria and 
the various forms under which association appears, the eckphorious 
valuation of components, the irreversibility of mnemic sequences, 
how mnemic sensations differ from original ones, their proportionate 
variability, the repetition of stimuli as creating all pre-conditions for 
mnemic homophony, manifestations of undifferentiated homophony 
and abstractions by its means, their differentiation and modality, the 
engramic activity of homophonic components, rivalry of original and 
mnemic sensations, with a few final conclusions. 


L’ Année Psychologique. Publiée par Alfred Binet. Quinziéme An- 
née. Masson et Cie, Paris, 1909. 496 p. 

This volume in interest seems fully to equal that of preceding num- 
bers and has nearly a dozen original memoirs, the longest of which 
is on the intelligence of imbeciles. Others are on the memory of in- 
sects, by Plateau, an analysis of dreams, by Jung, newclinical theories 
concerning dementia, taste, psychology of painting, etc. These oc- 
cupy 358 pages, the rest being devoted to reviews. 


Die Seele des Menschen, von JOHANNES REHMKE. 3d rev. ed. Teub- 
ner, Leipzig, 1909. 132 p. 

This little handbook describes the soul as changeable, as will and 
especially as consciousness, objective, perceptive, judging, thinking, 
causal, etc. It is not illustrated, the print is fine, the standpoint 
rather idealistic. 


Rééducation Physique et Psychique, par H. LAVRAND. Bloud et Cie, 
Paris, I909. I2I p. 

This little handbook, after a general introduction, describes psy- 
chic and motor re-educations, the latter as seen in ataxia, paralysis, 
tics, language troubles, deaf-muteness, together with re-education 
of hearing, respiration, circulation, the organic system, etc. 


The Inaccuracy of Movement, by H.L. HOLLINGwWoORTH. Archives of 
Psychology, No. 13, June, 1909. The Science Press, New York, 
1909. 37 

The author first discusses the methods of studying movements, ex- 
tent, time and force, the illusions produced by impact, indifferent 
points, relations between extent and duration, memory for extent and 
duration, influence of the degree of contraction, criteria of the judg- 
ment of extent. 


A Quantitative Study of Rhythm, by HERBERT WooprRow. Archives 
of Psychology, No. 14, June, 1909. The Science Press, New York, 
1909. €6 p. 

This is a Columbia contribution, the contents of which are as fol- 
lows: historical, apparatus and procedure, intensity, rate and inten- 
sity, duration, the meaning of rhythmical groupings, summary. 


Der Begriff des Ideals, von ABRAHAM SCHLESINGER. Engelmann, 
Leipzig, I909. 228 p. 
Schlesinger here continues his analysis of ideas, treating first the 
systematic psychological representation of typically composed ideal 
theories. The second section is devoted to a valuation of the same. 


Mental Medicine. Some Practical suggestions from a spiritual stand- 
point, by OLIVER HucKEL. Thomas Y. Crowell & Co., New York, 
1909. 219 p. 

After an introduction by L. F. Backer the first conference is on 
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mental and spiritual factors in the problem of health, the second on 
the theoretical value of faith and prayer, third on the possibilities in 
the control of the unconscious, the fourth, some elements of morbid 
moods, fifth, higher faculties in the re-education of the nerves, espe- 
cially relaxation and work. 


De mécanisme psycho-social, par PRESTIDIGITA- 
TEUR ALBER. Blond et Cie, Paris, 1909. 118 p. 
This handbook has four chapters entitled respectively illusions, 
illusionists, the spectators, and the experiences. 


The Influence of Emotional States on the Functions of the Alimentary 
Canal, by W. B. CANNON. From the American Journal of the 
Medical Sciences, April, 1909. 8 p. 


The Collection of Rosaries in the United States National Museum, by 
IMMANUEL M. CaSANOwICz. Government Printing Office, Wash- 
ington, D. C., 1909. (Reprint from the Proceedings of the United 
States National Museum, Vol. XXXVI, pp. 333-360.) 


Zur Geschichte und Theories des Telegrammargumentes in der Lehre 
von der psychophysischen Wechselsirkung, von ALOYS MULLER. 
(Sonderabdruck aus Zeitschrift fiir Psychologie, Bd. 49. J. A. 
Barth, Leipzig, 1908. pp. 440-446.) 

Ueber psychophysische Wechselwirkung und das Energieprinzip, von 
ALoOvs MULLER. (Sonderabdruck aus Zeitschrift fur Psycholo- 
gie, Bd. 47. J. A. Barth, Leipzig, 1907. pp. 115-140.) 


Ueber die Moglichkeit einer durch psychische krafte bewirkten An- 
derung der Energieverteilung in einem geschlossenen System, 
von ALOyS MULLER. Fritz Eckardt, Leipzig, n.d. (Sonderab- 
druck aus Zeitschrift fiir Philosophie und philosophische Kritik, 
Bd. 134, pp. 151-165.) 

Two Extensions in the Use of Graphs in Elementary Logic, by 
WILLIAM ERNEST HOCKING. The University Press, Berkeley, 
Cal., 1909. (University of California Publications in Philosophy, 
Vol. 2, No. 2, pp. 31-44.) 
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Adolescence, 465. 

Advertising, psychology of, 154. 

Aisthesiometry in mental fatigue, 463. 

#Esthetics: Problem of form in painting and sculpture, 155. 

After-images, retinal rivalry in, 131. 

Affective processes, 157. 

Anthropological: Buddhism and immortality, 140; Bureau of Ethnol- 
ogy, 26th annual report, 155; Buwenda of the Spelonken, 465; 
Hearing of primitive peoples, 154; Man and woman, 459; Origin 
and nature of man, 155; Peasantry of Palestine, 467; Psychologi- 
cal and medical observations on Indians, 292; Race and history, 
464; Race or mongrel, 152; Race questions, 588; Rosaries in the 
U.S. Nat. Museum, 596; Sex life of Australians and Oceanians, 
152. 

Apparatus: For the study of kinesthetic space perception, 370; Color 
pyramid, 15; Demonstration stereoscope, 279; Tuning-forks for 
pitch discrimination, 279; Observation table, 278. 

Association reaction method of mental diagnosis, 22. 

Attention, measurement of, 120, 473, Wirth’s methods of, 120, 

Audition, morbid, 155; Analysis of auditory memory, 194. 


Bibliography of the writings of Wundt, 570. 
Biological-empirical psychology, 60. 
Book notes, 154, 593- 


Child study, 142; Analysis of a phobia of a 5-year-old boy, 466; Child 
development, 142; Feeble-minded and psychopathic children, 
296; Grammatical development of infant language, 467; Japanese 
society for child study, 156; ‘‘Life’s Day,’’ 466; Psychic evolution 
of the child, 464; Psychology of, 584; Retentiveness in child and 
adult; 318; Sex life of children, 152. See also Adolescence. 

Climate, the psychophysics of, 1. 

Color-pyramid, 15; Affective experiments with colors, 159. 

Comparative psychology, animal psychology, 295; Mind in the an- 
thropoids, 154. 

Correlation, 364. 

Crime, psychology of, 466. 


Defectives, feeble-minded, 296. 


Ebbinghaus, 472. 

Emotion, influence of, on the alimentary canal, 596. 

Energetics and psycho-biology, 464. 

Evolution: Fifty years of Darwinism, 466, 578; Genetic basis of ap- 
peal in literature, 594; Theory of recapitulation, 464. 

Expectation, experimental study of, 530. 

Experimental pedagogy, 584. i 

Experimental psychology: Expectation, 530; ‘‘Experimental Psy- 
chology’? (Myers), 462; Sixth annual meeting of experimental 
psychologists, Princeton, 471; Technical aspects of experimental 
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Fatigue and practice in tapping, 449; Fatigue in the tapping test, 38 ; 
Mental fatigue and its measurement with the esthesiometer, 463. 


Feeble-minded, report of royal commission on, 456. 

Feelings of pleasantness and unpleasantness, nervous correlate of, 
148. 

Genetic basis of appeal in literature, 594; Genetics, methods and 
scope of, 458. 


Heredity and parental culture, 459; Heredity, variation and evolution 
in protozoa, 458. 


Ideal, concept of, 150, 595. 

Ideational types, 147. 

Illusion, its psycho-social mechanism, 596; Old and new magic, 294. 

Immortality, 140, 587. 

Insanity, prejudices with reference to, 155; Management of the in- 
sane, 594. See also Mental disease, and Psychiatry. 

Intelligence, tests of, 141. 


Judgments, variability of individual, 155. 


Kinesthetic space perception: Apparatus for, 370; Influence of the 
duration and rate of arm movements on their apparent extent, 374. 


Language: Grammatical development of infant language, 467; Hum- 
boldt’s philosophy of language, 467. 

Leading questions, 155. 

Learning, psychology of, in case of typewriting, 289; Optimum limit 
for military training, 457. See also Re-education. 

Legal psychology, 136; course in, 296. 

Logic and psychology, 590; Graphs in elementary logic, 596. 

Medical: Chemical problems in hospital practice, 155. 

Memory, 194; experimental psychology of, 457; In child and adult, 
318; Pedagogy of, 457; Memory, testimony and lies in early 
childhood, 465; Memorization, recitation as a factor in, 146, 
reading and reciting in relation to, 145; Mnemic sensations, 594. 

Mental diagnosis, the association-reaction method in, 22. 

Mental disease in various walks of life, 463, psychomotor disturbances 
in, 153; Mental fatigue, measurements of, with the esthesiometer, 
463; Mental type and motor habits, 282. 

Mind and body: Interaction and the law of energy, 596; On the pos- 
sibility of a physically produced change in the distribution of en- 
ergy in a closed system, 596; The telegram argument, 596. 

Miscellaneous: Herbert Spencer (Schwarze), 583; Lafcadio Hearn, 
155; L’ Année psychologique, Vol. XV, 595; Lectures and confer- 
ences in celebration of the 20th anniversary of the founding of 
Clark University, 469; Letters, Lectures and Addresses of Garman, 
593; Man and the Universe (Lodge), 295; Memories of my Life 
(Galton), 576; Race Questions, Provincialism, and other Ameri- 
can Problems (Royce), 588; Race and history, 464; Story-tellers’ 
League, The Story Hour, Vol. I, No. 1, 154; The Army and the 
Nation, 457; The Theosophist, 295. 

Motor habits and mental types, 282. 

Movement, inaccuracy of, 595. 


Nervous disease, 153, Epileptic voice sign, 467, Nervous and Mental 
Diseases (Church and Peterson), 290, Nervous Diseases (Janet), 
291. 

Nervous correlate of pleasantness and unpleasantness, 148. 
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Neurological and mental diagnosis, 153. 
Notes, 156, 296, 469 


Old and new magic, 294. 
Organic sensations, 386. 


Pathology of attention, r4r. 
Pedagogy, experimental, 584, Modern educators and their ideals, 462. 
Phrenology (Spurzheim), 293. 

Physiological psychology, 60; Therapeutics of circulation, 591; Hu- 
man Physiology (Ritchie), 464. 

Philosophical: Anti-pragmatism, 459; Descartes’ philosophical works, 
295; Empedodes, 592; Ethics (Dewey and Tufts), 151; Elements 
of Ethics (Davis), 463; The Eternal Values (Minsterberg) 583; 
Influence of custom on moral judgment, 154; General History of 
Philosophy (Wundt), 594; Introduction to Epistemology (Messer), 
295; Introduction to philosophy, Life of the Spirit (Euken), 463; 
Julian’s philosophical works, 293; Metaphysics of Nature (Read) 
294; Philosopher’s Martyrdom (Carus), 294; Schleiermacher’s 
Weihnachtsfeier, 295; Scholastic philosophy, revival of, in the r9th 
century, 586; Vortex philosophy (Wake), 150; What is pragma- 
tism? 460. 

Pleasantness and unpleasantness, 148 

Practice and fatigue in tapping, 449. 

Psychiatry: Analysis of a phobia in a 5-year-old boy, 466; course in, 
296; Dementia przecox, 467; Mental retardation as shown in the 
fatigue phenomena of the tapping test, 38; Mind and its Disorders 
(Stoddard), 291; Paranoia, 467; Prejudices with reference to in- 
sanity, 155; Psychomotor disturbances in mental disease, 153. 

Psychic research: Naturalization of the Supernatural, 294; Proceed- 
ings of the society for, 461; Eusapia Palladino, 593; Telepathic 
hallucinations, 153. 

Psychotherapy, 151, 295, 460, 461; Emmanuel movement in a New 
England town, 461; Mental medicine, 595; Miracles of healing, 219. 

Psycho-biology and energetics, 464. 

Psychological literature, 136, 285, 456, 576. 

Psychological text-books, 593, 595; Principles of psychic philosophy, 
(Newcomb), 149; Theory of mind (March), 148; Dynamic psy- 
chology (Pikler), 150; Psychology for teachers (Lipmann), 467; 
Psychology, normal and abnormal (Lloyd and Cheney), 292. 

Psychology of criminals, 466; of singing, 295; questions on (Whipple), 
151; Sixth international congress, at Geneva, Aug., 1909, 469, 571. 

Psychology and logic, 590. 

Psychophysics of climate, I. 

Re-education, physical and mental, 595. 

Religion, 107; Buddhism and immortality, 140. 

Retinal rivalry in the after-image, 131. 

Rhythm, quantitative study of, 595; English meter, 594. 

Sensation: Mnemic sensations, 594. 

Sensationalism in psychology, abandonment of, 269. 

Sensory discrimination and geueral intelligence, 364. 

Sex differences in the tapping test, 353, Sex life of Australians and 
Oceanians, 152; of children, 152; man and woman, 459. 

Sexual education and nakedness, 297; Sexual need, 465. 

Skill, psychology of, 289. 

Social Psychology (McDougall), 285; The People at Play (Hartt), 591; 
psycho-social mechanism of illusion, 596. 

Space perception, influence of verbal suggestion on tactual, 447; Kin- 

esthetic space perception, 374. 


599 


600 SUBJECT INDEX 


Spiritism in relation to insanity, 153. 

Suggestion, influence of verbal on tactual space perception, 447; Sug- 
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